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Table of Review Status of the Submitted Studies

7/17/01

Study Description Reviewed Reason if not
reviewed
RD-99-CA-060 | Single dose PK yes
RD-97-CA-130 | Sdfety & efficacy in CAPD yes
RD-97-CA-131 | Sdfety & efficacy in PD yes
PRO-RENAL- Safety & efficacy in APD yes
REG-035
ML/IB/015 Steady date icodextrin levelswith | no assay
(MIDAYS) stoping trestment
ML/IB/001 CAPD trid no assay
(MIDAYS)
ML/IB/004 CAPD trid - 2 no assay
(MIDAS2)
ML/IB/020 APD trid no assay
(DELIA)
ML/IB/011 Biocompetibility of glucose no assay
(DIANA) polymer solutionin APD
MTR(F) Formulation feasbility no Formulation has not
been used in dinic
MTR(1)-MTR(7) | Formulation feesbility no Formulation has not
been used in dinic
RD-94-RE-067 | Assay vdidationin didysae & yes
plasma
TPO6BC99376 Evauation of two assay methods | yes
10318 Assay vdidation yes
RD-RE-B-013 Metabolites assay in plasma yes
RD-95-RE-134 | Assay vdidation yes
RD-98-RE-010 | Assay vdidation yes
RD-94-RE-074 | Assay vdiddtion yes
RD-96-PD-041 Drug compatibility yes
RD-96-PD-067 | Compdibility withinsulininvitro | yes
RD-96-PD-038 | Compatibility with cefazolin & yes
cefrazidime
ML/IB/002 Addition of insulinto CAPD in yes
VivOo
REP-NIV-RE- Interference of glucose assay with | yes
366 enzymdtic methods
91/3546/MB MIC of antibioticsin vitro yes
RD-96-PD-135 | Compatihility of netilmycin yes
11360 Amylase activity yes
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RECOMMENDATION

The NDA 23321 has been reviewed by the Office of Clinicd Pharmacology and
Biopharmaceutics. Please forward the comments below and labeling recommendations to the
SpoNsor as appropriate.

COMMENTS

1 The assay used by the sponsor to measure the total icodextrin concentrations in al
matrixes is lacking specificity. Quality control samples are not provided in each of the
submitted studies. Therefore, it is impossible to evauate the precison and accuracy of
the assay methods used by the sponsor.

2. Icodextrin and its metabolites concentrations are measured in plasma, urine and spent
didysate in the sudies after the single 12 hours dwel and at steady Sate. Icodextrin
pharmacokinetics profiles in the peritoneal cavity decline with zero-order rate congtant.
The modd proposed by the sponsor to describe plasma kinetics of tota icodextrin is
not reliable due to the lack of assay specificity and measurements referring to the sum of
glucose polymers. Thus the caculated parameters for total icodextrin should not be
included in the Package insert.

3. The sponsor did not make an attempt to describe the pharmacokinetic characteristics of
icodextrin metabolites.

4, Net absorption of icodextrin to the systemic circulation after the single 12 hours dwell
and during the chronic automated PD procedures was similar, about 40%. Peak plasma
total icodextrtin and its degradation products concentrations were between 4 and 6 g/L
through dl studies. Therefore, the sponsor properly concluded that the duration and
mode of PD procedures do not influence the systemic exposure to total icodextrin.

OCPB Briefing held on July 10, 2001. Attendees were: Mehul Mehta, John Hunt, Arzu Selen,
Chandra Sahgjwala, Patrick Marroum, Nhi Nguen, Bukhard Jansen, Shiew-Me Huang, Ike
Lee

Date

Elena Mishing, Ph. D.
Clinica Pharmacology Reviewer
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Patrick Marroum, Ph. D.
Cardio-Rena Team Leader

cclis: NDA 58614, MehulM, Mishinakg, HFD 110 BIOPHARM
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EXECUTIVE SUMMARY:

Extraned (7.5% icodextrin) is proposed as a solution for long dwell exchange in peritoned
didyss (PD), for the trestment of chronic rend fallure. PD is a procedure for the management
of patients with chronic rend falure who require maintenance didyss The principd osmotic
agent for PD is dextrose (D-glucose monohydrate). Its use is complicated by its rapid
absorption from the peritoned cavity and a decrease of osmotic gradient during the long dwells
followed by a decrease of the ultrafiltration rate. Extraned is designed to maintain the gradient
over long-dwell periods of peritoned didyss, and therefore, increase the efficiency of didyss.
lcodextrin is a soluble, polydispersed, high molecular weight glucose polymer isolated by
fractionation of hydrolyzed corn starch and is administered with dectrolytes in serile 2.0-25 L
solution.

Orphan Drug Designation was granted to the IND 51,898, Extraned in 1996. After that, two
Phase 3 safety and efficacy studies were conducted. Additiondly, as requested by the Agency a
Phase 1 pharmacokinetic sudy of icodextrin after sngle dose was performed.

There were 16 clinica pharmacology studies submitted with this NDA. These were one single
dose, 8 multiple dose studies, and 7 feasibility and formulation sudies. Of these Sudies, 4 were
used to make Clinicd Pharmacology and Biopharmaceutics recommendations. The early
sudies (MIDAS, DIANA, and DELIA) were found to be unacceptable due to assay issues.
The feasbility and formulation sudies (MTR) ded with the formulation development and are not
related to the to-be-marketed formulation. Additiondly, severd reports of assay vaidation, drug
compatibility and assay interference were submitted to the Agency and reviewed.

Three anayticd methods were applied for the assay of different species. Totd icodextrin was
assayed in plasma, soent didysate and urine by an enzymatic hydrolyss (EHM). lcodextrin
metabolites were detected in blood, spent didysate, and urine by high performance anion
exchange chromatography with pulsed amperometric detection (HPAE-PAD) and in plasma
and urine by gd-permeation chromatography (GPC). All methods were properly vaidated for
accuracy and precison. However, the last one was vdidated only for 3 metabolites of
icodextrin, and the limit of detection was not reported. It was used in DIANA and DELIA
dudies. In the MIDAS studies, the method of assay of icodextrin and its metabolites used by
the sponsor has not been specified. Therefore, the drug concentration results of these studies
cannot be evaluated.

Since the sponsor used a nongpecific assay that quantitates not only icodextrin but the tota sum
of icodextrin and its metabalites no reliable estimates of the pharmacokinetic  parameters of
icodextrin and its metabolites could be cdculated. Therefore, these parameters should not be
reported in the Package Insert since they refer to the total exposure to icodextrin and its
metabolites.
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lcodextrin is metabolized by amylase, and therefore, it interferes with the quantitation of amylase
activity. Because of the compstitive interaction of icodextrin and the chromogenic substrate used
in the amylase assay kit, the results of the amylase assay should be conservatively interpreted in
patients using icodextrin.

The efficacy of peritoned diayssis assessed by its ability to remove solutes and fluid (clearance
and ultrafiltration). Additiondly, PD solutions manage the eectrolyte and acid-base baance.
Net ultrafiltration and creatinine and urea clearance obtained with icodextrin were superior to
the same for dextrose solutions (1.5, 2.5, and 4.25%), studies RD-97-CA-130 and MIDAS.
In 175 controlled automatic PD patients (CAPD) randomized to Extraned or 2.5% dextrose
solution for 8-15 hours overnight dwell for one month, mean net ultrafiltration was sgnificantly
greater (p < 0.001) for the Extraneal group when evauated at weeks 2 and 4. The long-term
use of icodextrin for long (12 hours dwell) was safe and effective (Studies RD-97-CA-131 and
PRO-RENAL-REG-035).

PD solutions are administered parenteraly into the peritoned cavity, therefore, they are
conddered fully bicavallable immediately after indtillation.

Absorption of icodextrin from the abdomina cavity follows zero-order kinetics with convective
transport via peritoned lymphatic pathways. After the single 12 hours dwell, a median of 40%
of the indtilled icodextrin was absorbed into plasma at arate of 5 g/hr. The sponsor described
the pharmacokinetics of tota icodextrin in plasma with a one-compartmental model with zero
order absorption. Half-life was estimated as 14.7 hours, and clearance was 1.08 L/hr. The data
for tota icodextrin show a more complex profile than a one-compartmenta modd. After
multiple dwells, total icodextrin plasma concentrations achieve Steady date at week 2,
suggesting that the caculated icodextrin haf-life was under estimated. The proposed assay for
the total icodextrin is lacking specificity. Moreover, the parameters estimated from bulk
measurement of the sum of glucose polymers could not be interpreted physologicaly.
Therefore, the values reported by the sponsor are not reliable. These parameters should not be
cited in the Package insert.

lcodextrin is metabolized to glucose polymers of smaller degree of polymerization (eventudly to
maltose) by amylase. Polymers with degree of polymerization from 2 (DP2) to 7 (DP7) were
detected in plasma and spent didysate. As the various polymers undergo metabolism, the
concentration of smdler polymers rise and those of the larger polymers decline. There is a
progressve rise in the didysate concentration of smaler polymers (DP2 to DP4) and a
progressive decline of the larger polymers (DP5 to DP7). Some metabolism of icodextrin can
occur in the peritoned cavity as wdl as their diffusion from plasma. [codextrin metabolism is not
complete by 12 hours dwdl, but after a single dwel, their concentrations in plasma reach
pretreatment level within a few days. At steady-state mean plasma level of tota icodextrin
(icodextrin and its degradation products) was about 5 g/L, and 0.85, 0.81, 0.32, 0.036, 0.018
and 0.023 g/L for DP2, DP3, DP4, DP5, DP6, and DP7 metabolites, respectively.
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lcodextrin is diminated rendly in direct proportion to the resdud rend function. In nine patients
with mean credtinine clearance of 50 " 1.5 mL/min the average daly excretion of tota
icodextrin (icodextrin and its degradation products) was 473 ' 77 mg per mL of credinine
clearance.

Although clinicd studies where icodextrin and its metabolite concentrations were measured
were baanced for age, gender and race, the influence of these covariates on the icodextrin
pharmacokinetics were not evaluated dtatigticdly. In study RD-97-CA-130, the influence of
diabetic gatus-by-vist on the net ultrefiltration was margindly sgnificant (p=0.094), however,
the sample sze was smdl to draw a generd concluson. Therefore, the conclusions about the
differences in pharmacokinetics and pharmacodynamics of icodextrin in specid populations
cannot be made.

On some occasions, it is necessary to coadminister intrgperitonedly with PD solution a variety
of antibictics, heparin, and insulin. Possible interaction of icodextrin with these drugs ether done
or in combination with each other was studied. In vitro incubation of icodextrin up to 36 or 48
hours, does not change the minimum inhibitory concentration (MIC) of gentamicin vancomyain,
cefazolin, ceftazidine. Insulin lost more than 10% of its potency. Heparin was fully compatible.
Six diabetic patients were randomized in an open crossover study to recelve didyss with
Extraned or 1.5% dextrose for a single 6 hours dwdl. Insulin was administered with a PD
solution. Insulin levels in plasma and didysate were smilar in both arms, therefore, insulin could
be added to Extraned for digbetic patients with CAPD.
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QUESTION BASED REVIEW
BACKGROUND:

Questions addressed in this section:
What are the mechanisms of peritoneal dialysis?
What are the disadvantages of use of glucose solutionsfor PD?
How the effect of peritoneal dialysis measured?

Peritoned didyss (PD) is a procedure for the management of patients with chronic rend failure
who require maintenance diayss. A deile didyss solution is administered intraperitonedly via
an indweling catheter. During the dwell, solutes, such as urea and credtinine, diffuse from
cpillaries in the peritoned membrane and adjacent tissues into the didyss solution.
Simultaneoudy, water and solutes are driven across the peritoneal membrane due to an osmotic
pressure gradient of the solution. At the end of dwdll, the didyss solution is drained from the
peritoned cavity thus removing toxins and excess of fluid, and fresh didyss solution is
administered. Except for the osmotic agent, solutions for diays's includes eectrolytes (sodium,
chloride, calcium and magnesium) and a source of buffers (usudly lactate) to hep maintain acid-
base status in patient with end stage of rend disease (ESRD).

For each patient, the number of exchanges, dwell time, volume of fluid, and concentrations of
the osmotic agent may be adjusted individudly. The exchange may be manua (CAPD) or
performed automatically (APD). The principa osmotic agent used in most PD contains 1.5, 2.5,
or 4.25% dextrose (equivaent to 1.36, 2.27, and 3.86% of anhydrous glucose, respectively). It
acts as a crystdloid osmotic agent to effect fluid remova or ultrafiltration (UF).

The use of dextrose is complicated by its rgpid absorption from the peritoned cavity. Upon
initid indtillation, the csmotic gradient is maxima then it decreases due to glucose absorption.
For short-term (2-6 hours) dwell, this effect is not important but for long-time (overnight) dwells
it often leads to net fluid reabsorption (negetive ultrafiltration) rether then fluid remova at the end
of the dwdll. Additiondly, the use of dextrose leads to an increase in the systemic glucose load,
which may cause weight gan and metabolic abnormdities including hyperlipidemia and
hyperinsulinemia

These problems can be overcome with the use of dextrose polymers in PD solution. Glucose
polymers act by a colloid osmosis: fluid flows acrass the membrane permeable to small solutes
in the direction of the rdative excess of impermegble large solutes, rather than dong the
osmoldity gradient.

The efficacy of PD is determined by its ability to remove solutes (clearance) and fluids
(ultrefiltration). Solute remova depends on the solute's diffusive capacity, the concentration
gradient across the membrane and the patient specific characteristics of the peritoned
membrane. Solute clearance is determined by the molecular weight of the solute, the membrane
permegbility characteridtics, the volume of the indilled fluid and the length of the dwel. The
solute continues to diffuse into the diayss solution until the concentration of the solute in the
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didysate approaches that of the blood. Ultrafiltration is governed by the osmotic pressure
gradient and dependent on the concentration of the osmotic agent in the didysis solution.

Additiondly, it depends on the permeability characteristics of the osmotic agent and peritoned

membrane. Low molecular weight osmotic agent can be easly absorbed, which leads to a
decline in the rate of ultréfiltration. The absorption of PD solution depends on its diffusve
capacity (for low molecular weight components) and the rate of convective transport primarily

by the lymphatics (for higher molecular weight components or colloid). The rate of fluid uptake
into the lymphatic system is rdaively constant and independent of the solution composition.

What are the chemical and composition characteristics of Extraneal?

Extraned isaPD solution containing 7.5% (w/v) icodextrin as an osmotic agent.

lcodextrin is a glucose polymer, which act as a colloid osmotic agent and can replace glucose in
peritoned didyss. The advantages to use solutions with glucose polymers are in their ability to
introduce transcapillary ultrefiltration even though they are not hypertonic and in the low
absorption of glucose into the systemic circulation.

Extraned differs from the commonly used Dianed for PD only by the osmotic agent. |codextrin
is a soluble, polydispersed, high molecular weight polymer of glucose isolated by the
fractionation of hydrolyzed corngtarch. A representation of the structure of icodextrin is shown
inFigure 1.

Figure 1. Representation of the Structure of Icodextrin
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In the mixture, the polymers have various chain lengths. The average molecular weight of a
polymer, Mn is described as follows:
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The weight average, Mw is
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where nisanumber of molecules with each molecular weight Mi.

For Icodextrin, Mn ranges from 5000 to 6500 Daltons, and Mw ranges from 12000 to 20000
Ddtons.

Because of its high molecular weight, icodextrin is absorbed through the peritoned membrane
more dowly compared to glucose. As a result, the osmotic pressure in case of icodextrin is
relatively congtant during the dwell, and peritoned volume dowly increases with greeter fluid
remova.

Absorbed icodextrin is hydrolyzed by **-amylase by the cleavage of glycosidic bonds to glucose
polymers with the degree of polymerization (DP) less than the parent substance. In human
serum or plasma, and in the spent didysate smdl oligosacharides, including matose (DP2),
maltotriose (DP3), mdtotetrase (DP4), mdtopentaose (DP5S), maltohexaose (DP6), and
maltoheptaose (DP7) have been quantified. Eventudly, maltose is further metabolized to glucose
by maase. After the single 12-hours icodextrin dwell, al metabolites and total icodextrin were
characterized up to 28 days post dose.

FORMULATION

Clinicad gudies with Extraned 7.5% icodextrin peritoned diadyss solution used icodextrin
manufactured by ML Laboratories. Table 1 describes its molecular weight and branching
characterigtics.

Table 1. lcodextrin molecular weight and branching characterigtics.

[ Parameters 1 Specification
Molecular Weight Distribution:
Weight Average Molecular Weight (Mw) Range 12,000 — 20,000 Daltons
Numerical Molecular Weight Average (Mn) Range 5,000 — 6,500 Daltons
Branching:
a(1-4) > 90%
o (1-6) = 10%
% Mass Range (Daltons)
Less than 1,638 < 6%
1,638 — 5,000 12 - 26%
5,000 - 20,000 45 — 66%
20,000 - 45,000 12 -23%
1,638 — 45,000 > 85%

The peritoned didyss solution formulated by the sponsor contained the same composition of
electrolytes and lactate as Dianed PD-2 (NDA 17,512). Table 2 lists the other characteristics
of Extraned used in dinicd studies.

1
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Table 2. Extraned formulation used in clinica trids

Component Quantity per 100 ml of Solution
Icodextrin 1.5

Sodium Chloride 5.35g

Sodium Lactate 4.48g

Calcium Chloride Dihydrate | 0.257g

Magnesium Chloride 0.0508g

Hexahydrate

‘Water for injection qs

Electrolyte Concentration (mEg/L)
Sodium 132

Calcium 3.5

Magnesium 0.5

Chloride 96

Lactate 40 -

Calculated Osmolality 285-288 mOsmol/L

pH (Sterilized solution) 52

The gpplicant performed additional formulation feesbility studies, which demongrated that
icodextrin in a broad molecular weight range is suitable as an osmoatic agent in peritoned
didyss Table 3 ligts the formulation’s compositions and Table 4 ligts the polymer formulaions
used in these prdiminary studies.

Table 3. Drug formulation development.
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Table 4.Glucose polymer formulations for formulation feasibility sudies
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These early studies demondtrated that glucose polymer with Mn of 5304 or above and Mw of
16283 and above has the mogt favorable ultrafiltration (measurement of PD efficacy) to
carbohydrate absorption ratio when formulated in a PD solution a a 5-10% concentration.

ANALYTICAL

Arethe analytical method used in this NDA sensitive and accurate?
Wer e the metabolites measured properly?

Three different andyticd methods were gpplied for the assay of different species. Totd
icodextrin was assayed in plasma, spent didysate and urine by an enzymatic hydrolyss (EHM).
This method determines the total mass of dl icodextrin polymers with a degree of polymerization
of two or larger. This method uses amyloglucosidase to completely hydrolyze the polymers to
glucose. Glucose is andyzed before and after hydrolysis and by subgtraction, the icodextrin
concentration is caculated.

|codextrin metabolites (DP2-DP7) were detected in blood, spent didysate, and urine by high
performance anion exchange chromatography with pulsed amperometric detection (HPAE-
PAD) and in plasmaand urine by gel-permeetion chromatography (GPC).

The sponsor provided the summary of the methods in Table 5.

The sponsor claimed that EHM assay was specific for tota icodextrin. However, the assay

measurements refer to the bulk sum of glucose polymers and not to the single substance.
Therefore, the EHM method is lacking specificity.

14
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Table 5. Andytical methodology summary
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In the Table 5 the sponsor indicates the limit of quantitation (LOQ) for EHM and HPAD-PAD
as 10 mg/L. In the analyticd method vaidation report the LOQ is reported as 0.1 mg/L for
each of the andyte. All methods were properly vaidated for accuracy and precison. The GPC

was vdidated only for 3 metabolites of icodextrin, and the limit of detection was not reported. It

was used in the MIDAS, DIANA, and DELIA sudies. Therefore, the incomplete
characterization of al molecular entities led to the difficulties in the interpretation of the results of

these studies.

| sthere interference from laboratory measurements?

15
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Measured serum amylase activity levels in patients with end stage rena disease who use
peritoned diasys's decrease gpproximately 80 to 90% when using a dialysis solution containing
icodextrin. Clinical assay kits for amylase rely on the colorimetric reactions with subgtrate. The
sponsor sudied the parameters of the enzyme kinetic for the interpretation of the results for the
cinicd assay kits Fgure 2 shows the amylase enzyme reaction usng 0.71 nM synthetic
subgtrate with zero (diamonds), 0.21, (squares), 0.71 (triangles) and 3.6 (circles) mg/mL
icodextrin.
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Figure 2. Amylase activity in the presence and absence of icodextrin

Sarum amylase activity is competitively inhibited by icodextrin, which acts as an dterndtive
subgirate for the enzyme. The level of subgtrate in the clinicd assays varies, therefore, the leve
of icodextrin required to cause the inhibition will vary. The following factors: assay kit source,
test technique, equipment, and sample preparation determine the effect of icodextrin on the
measurement of serum amylase. Therefore, the results of this assay should be interpreted
caefully.

When icodextrin is used as a PD solution, the laboratory measurements of glucose may
overestimate real glucose concentration. The sponsor evaluated twelve enzymatic methods in
order to determine potentid interference due to icodextrin and its metabolites in blood glucose
measurements. Among these assays only Accutrend gives an overesimmetion of the glucose
vaue due to the presence of icodextrin. All other methods do not show any interference.

I sicodextrin compatible with other intraperitoneally administered drugs?
In case it is necesssaxy to treat peritonitis, Smultaneoudy with the adminigtration of the PD
solution a variety of antibiotics are coadministered intrgperitonedly. Other additives used with

the PD solution are insulin for diabetics and heparin to prevent clotting a the catheter. Possble
interaction of icodextrin with these drugs either done or in combination with each other was

16
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dudied in vitro and in vivo. In vitro incubation of icodextrin up to 36 or 48 hours, does not
change the minimum inhibitory concentration (MIC) of gentamicin vancomycin, cefazolin,
ceftazidine (Studies, RD-96-PD-041, RD-98-PD-038, RD-96-PD-067, RD-96-PD-135,
Table6 and 7).

Table 6. Activity of the antibiotics after 6 hours incubation with icodextrin

Antibiotic Organism Concentration | Time of Analysis MIC*
Tested (mg/L) (hours) (mg/L)
Vancomycin B. subtilis 1000 0,6 0.49 and 0.98
Cefazolin S. aureus 500 0,6 0.98 and 0.98
Magnapen M. lureus 2000 6 **
Magnapen S. aureus 2000 6 0.24
Ceftazidime S. aureus 500 0,6 7.81 and 7.81
Gentamicin B. pumilis 70 0,6 0.14 and 0.14
Ampicillin M. luteus 1000 0,6 <0.06 and =0.06
Amphotericin 5. cerevisine 4 0,6 1.0and 1.0

*MIC: Lowest concentration of the drug that will inhibit bacterial culture growth.
**This organism was resistant to the antibiotic under test conditions.
Source: Report 91/3546/MB
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Table 7. Drug compatibility with the other drugs.
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Insulin in lost more than 10% of its potency (in vitro Sudy, Table 7).

Teble7. Insulln feesblllty study

- B

S e R
1 ] 1.05 -30.00
CI-2 1.35 . 1.00 -25.93
Cl-3 1.35 0.95 X 1.10 -18.52
i ooy o dmpgd s HOS  Bd8E - I0ss
BI-i 49.10 4715 52.20 6.31
BI-2 6545 [52.65 48.85 -25.36
BI-3 61,05 |49.10 . 48.95 -19.82
average: - 15853 MOST R i4d . BOO0 - PDOe . H16260
DI-1 46.30 32.15 -30.56 35.25 -23.87
DI-2 45.25 34.30 -24.20 35.65 -21.22
DI-3 4275 [3530 |-17.43 [3855 9,82
average... AW B 06 ees.. inan. we

Al 1to 3 = polyglucose solution with 2 wL msuhn
CI 1 to 3 = Dianeal with 1.76 wL insulin

% chg: percent change fromt=10

BI 1 10 3 = polyglacose solution with 57 v/L insulin
Di 1 to 3 = Dianeal with 50 wL insulia

Heparin was fully compatible.

7/17/01

t=28 hrs: 24 hrs at 25 °C + 4 hrs at 37 °C

Additiondly to the in vitro studies, the sponsor performed a pilot study in 6 patients in order to
determine if insulin can be adminigtered in combination with icodextrin to CAPD patients with
diabetis mellitus. This study ML/IB/002 was designed as an open crossover sudy to compare
the rate of absorption of insulin from peritoned CAPD fluid containing 7.5% icodextrin or
1.36% glucose as the osmotic agents. The blood samples were taken during the 6 hours of the
dwdl, bag weights were measured to estimate the ultrafiltration. The differences in insulin levels
in both plasma and didysate fluid were not datisticdly sgnificant (p= 0.67 and p= 0.22,
respectively). Figure shows the plasmaand CAPD liquid mean levels of insulin during the dwell.
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Figure 3. Mean plasma and CAPD fluid concentrations of insulin.

Although the sample sze was smdl, the sponsor concluded that insulin may be safdy
administered together with icodextrin, the same way that it is added to glucose CAPD fluid.
Therefore, insulin was used as an addition to the dialysate in the sudy ML/IB/001 (MIDAYS).
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HUMAN PHARMACOKINETICS
Werethere bioavailability and/or bioequivalence issues?

Solutions for peritoned dialyss are administered parenterdly into the peritoned cavity, directly
to the Sde of action. Therefore, PD solutions are considered fully bioavailable immediately upon
indtillation and the study of bioavailability is not needed. The solute and water remova Sarts
when the diffusve and osmotic pressure gradients are established, right after the adminidration.
The volume of indtilled solutions determines the bioavailability of PD solution.

There are no bioequivaence issues since only one formulaion has been invedtigated in clinicd
studies and is the to-be-marketed formulation of Extraned.

What arethe exposure-related phar macokinetics properties of the drug?

The applicant evauated the pharmacokinetics of a single dose 12-hours exchange of 7.5%
icodextrin peritoned didysis solution in patients treated with peritoned didyss (Study RD-99-
CA-60). The concentration of tota icodextrin, and its metabolites (DP2 to DP7) were
quantitated in didysate, plasma, and urine. Out of 13 enrolled patients 11 have completed the
study through day 28. There were 5 mades and 8 females, 6 Caucasans, 6 blacks, and one
Hispanic patient. The mean age was 53.8 years with the range of 29 to 77 years. Pesk tota
icodextrin (icodextrin and its degradation products) plasma concentrations, median of 2.23 g/L,
was achieved at median Tmax of 12.7 hours. Total icodextrin plasma concentrations a steady
state was about 5 g/L.

What arethekinetics of icodextrin absor ption from the peritoneal cavity?

Peritoned absorption of icodextrin was evaduated by monitoring the tota icodextrin
concentrations in the peritonea cavity. The absorption was described with zero-order kinetics.
This is condggtent with convective transport by peritoned lymphatic pathways. The change of
tota icodextrin concentrations in peritoned cavity is shown in Figure 4.
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Figure 4. Mean concentration of total icodextrin in peritoned cavity

The sponsor performed the modding of the individua patient’s data with the SAS program;
however, the input and output files were not avallable for review. The median amount of
icodextrin absorbed from the peritoneal cavity into plasma was 60.2 g (40.1%) with range of
36.3-102.4 g, median rate of disappearance was calculated as 5.02 g/hr (range 3.02-8.53
g/hr). Theindividua patients absorption rates are shown in Table 8.

Table 8. Dose of icodextrin absorbed during 12 hours and zero-order disappearance
rate constant.
Patient Dose=A, K, Absorption
(g) (g/hr) %
101 78.37 6.5308 52.25
103 54.83 4.5696 36.55
104 47.44 3.9537 31.63
105 36.29 3.0240 24.19
106 86.74 7.2281 57.83
107 60.74 5.0614 40.49
201 61.25 5.1039 40.83
202 60.24 5.0204 40.16
203 71.47 5.9561 47.65
204 102.37 8.5310 68.25
301 45.90 3,8247 30.60
302 55.69 4.6412 37.13 i
304 46.37 3.8644 30.91
Mean 62.13 51776 41.42
Std Err 5.11 0.4258 3.41
Minimum 36.29 3.0240 24.19
Median 60.24 5.0204 40.16
Maximum 102.37 8.5310 68.25
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How does the concentrations of theicodextrin metabolites changein the dialysate?

The concentrations of al metabolites were measured in the didysate during the 12-hour dwell.
Again, the highest concentrations of smal polymers occur at the beginning of the dwell, and the
concentration of the larger polymersincrease a the end of the dwdll (Figure 5).
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Figure 5. Mean DP2-DP7 didysate levels vs time. Symbols are the observed data, and curves
are the smoothing lines.

This graph indicates a possible formation of the smdler polymers during the dwel ether by
hydrolyss, or by reabsorption from blood.

After the single 12-hours dwell with icodextrin, the same patients received three exchanges with
glucose. Icodextrin and its metabolites were recovered in dl three spent dialysates. The total
icodextrin and its metabolites concentrations in diaysate are shown in Table 9.

Table 9. Concentration of 1codextrin and Metabolites DP2-DP4 in Didysate from 3 Exchanges
after the Single 12-hour Exchange

=r B

| Teodextrin or Conceniration (g/L) i
| Metabolites | 1% cxchange 2™ exchange | 3™ exchange
| DP2 | 0.27 40031 029 £0.039 | 02420024
DP3 0.26+0.034 0.25 £ 0,035 (.18 £ 0.021
B N 0120017 | 007520011 0.039 + 0.007
| Sum of DP2-DP4 065 | 062 046 |
[codexirin 3412055 | 085%0.11 0.47 + 0.05 |
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What arethe characteristics of icodextrin plasma kinetics?

Totd icodextrin was measured in plasma for 28 days after the single 12 hours dwell. After day
7, mean plasma icodextrin concentrations return to the basdine values. It is not clear why there
is measurable icodextrin plasma concentrations at baseline (Day O, time 0, as reported by the
sponsor). These vaues are mogt likely overestimated the mean vaue of 63.9 mg/L obtained at
time 0 and should be interpreted with caution. Mogt likely it isasgn of a fdse postive sgnd
due to the lack of assay pecificity.
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Figure 6. Totd Icodextrin plasma concentration vstime

The sponsor’s Figure 6 presents the tota icodextrin data only up to day 7 post dose. Visua
ingoection of this plot may suggest the possbility of the use of a one-compartmeta mode
(1CM). However, visud andysis of the data up to day 28 in Figure 7 indicates that the decline
of tota icodextrin plasma concentrations may have a more complex character than a 1CM.
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Figure 7. Tota Icodextrin plasma concentrations after the single dwell.

Moreover, Figure 7 shows the summation of al glucose polymers in plasma The sponsor
modeled the data for total icodextrin assuming thet it is a one molecular entity and described its
kinetics with one compartmenta modd with zero order absorption. The pharmacokinetic
parameters estimated by the sponsor are shown in Table 10.

Table 10. Egtimates of pharmacokinetic parameters of icodextrin

Patient K. Clearance | Tmay (hrs) | Cpea Distribution |AUC Half Life
(/ar) | Rate (L'hr) (mg/L) |Volume (L) [{(g/L/hr) |(hrs)
101 0.0563 | 2.2769 12.97 148646 | 40.43 55.13 12.31
103 0.0528 | 1.0893 12.70 204905 | 20.64 81.09 13.13
104 0.0521 [0.5870 12.83 3282.04 | 11.28 163.84 13.31
105 0.0326 |0.5465 12.58 1861.08 | 16.77 153.90 21.27
106 0.0470 |1.2050 12.67 2693.18 | 25.61 158.76 14.73
107 0.0571 | 1.6248 12,75 1611.14 | 2B.45 63.69 12.14
201 0.0446 |0.6642 12.20 3226.57 | 14.88 179.26 15.53
202 0.0551 | 1.0938 12.02 2221.46 | 19.87 94,18 12,59
203 0.0408 10.8178 12.45 2898.89 | 20.06 180.60 17.00
204 0.0349 |1,2555 12.48 240240 | 3592 165.52 19.83
301 0.0376 | 0.6595 12.93 223138 | 17.56 153.69 18.45
302 0.0637 | 1.6322 13.07 1606.49 | 25.62 56.84 10.88
304 0.0424 |0.7768 14.33 2263.70 | 18.34 122.16 16.37
Mean 0.0475 |1.0946 12.77 229491 | 22.73 125.28 15.20
Std Emr 0.0027 |0.1413 0.15 164.70 2.31 13.43 0.89
Minimum | 0.0326 | 0.5465 12.02 1486.46 | 11.28 55.13 10.88
Median 0.0470 | 1.0893 12.70 2231.38 | 20.06 153.69 14.73
Maximum | 0.0637 |2.2769 14,33 3282.04 | 40.43 180.60 21.27
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Although the absorption rate of total icodextrin in plasma has been mentioned in the modd used,
neither mean nor individud estimated va ues were reported by the sponsor.

The pharmacokinetic parameters for total icodextrin presented by the sponsor are difficult to
interpret because they are related to the bulk measurement of all glucose polymers and cannot
be consdered reliable. For example, the sponsor calculated the hdf-life of total icodextrin as 14
hours. This vaue seems to be dramaticaly underestimated congdering that the drug is 4ill
circulated in plasma at day 7 and that after the multiple dwells icodextrin plasma concentrations
reach steady state at week 2. The sponsor reported the mean volume of distribution as 20 L
suggesting the digribution in the intercellular space. The digtribution of the glucose polymers of
different molecular weight will strongly depend on their molecular weight, and thus the calculated
vaue of the mean volume of digtribution is far from redlity. The sponsor’s calculated parameters
should not be included in the Package insert.

Prediction of the steady State plasma levels of icodextrin using the sponsor’s proposed model is
meaningless.

Werethe metabolites of icodextrin properly characterized?
The sponsor performed a comprehensive characterization of dl icodextrin metabolites in plasma

and diaysate with the degree of glucose polymerization from 2 (DP2) to 7 (DP7).
Figure 8 shows dl metabolites characterized in plasma
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Figure 8. Prafiles of the mean plasma concentrations of glucose polymers.
The concentrations of small oligosaccharide metabolites DP2, DP3, and DP4 in plasma were

smilar to the parent drug. The highest plasma concentrations were measured for maltose, DP2.
The leve of glucose in plasma did not increase sgnificantly. For al polymers (DP2 to DF7),
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their plasma concentrations were measurable a the basdine. After that, the level of larger
polymers seems to be very low (Figure 8)

However, careful analyss of the submitted data indicates that there were dmost no differences
in plasma concentrations of the metabolite DP5 a Day 0 and day 28. Figure 9 shows the
profiles of icodextrin metabalites in plasma after the sngle dwel. Plasma DP6 concentrations
increased from 0.90 mg/L to 3 mg/L at 12 hours (end of the dwell), and were measurable up to
28 days. Plasma DP7 concentrations changed from 0.77 (time 0) to 7.38 mg/L (12 hours), and

Plasma Icodextrin's Metabolites

1000
DP2
—a&— DP3
—=— DP4
- DP5
100 I —%— DP6
—e— DP7
T - -
L
10 1 + + 1
.-
1 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700
time
were measurable up to day 7.

Figure 9. Icodextrin’s metabolites plasma concentrations vs time

The mean vaues of icodextrin metabolites in plasma caculated at the end of the 12 hours dwell
are shown in Figure 10.
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Plasma Icodextrin's Metabolites
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Figure 10. Mean and SD of icodextrin metabolites in plasma. 1 denotes the measurements at
basdline, 2, a the end of the 12 hours dwell.

Figure clearly shows that the plasma concentrations of larger polymers (DP5-DP7) are very
smilar a the basdine and a the end of dwell.

The gpplicant did not perform any pharmacokinetic modding for any of the metabolites of
icodextrin.

How isicodextrin excreted?

Urinary excretion of lcodextrin was examined during the firs 24 hours of the study. Four
patients were anuric. The mean cregtinine clearance for the other 9 patients was 5.0 ** 1.5
mL/min, while urea clearance was 1.8 ** 0.73 mL/min. In the 24-hour urine collection, a mean
of 2.2 0.6 g of icodextrin was recovered. The icodextrin urinary excretion directly correlates
with creetinine clearance. The R vaue obtained by the Agency was dightly lower (0.79) than
the one reported by the sponsor (0.82), see Table 11 and Figure 11.

Table 11. Regresson datigtics for the urinary excretion and cregtinine clearance values of
icodextrin

Regression Statistics

Multiple R 0.797454482
R Square 0.63593365 0.797454482
Adjusted R Square 0.51093365
Standard Error 1124.644213
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Figure 11. Correlation of icodextrin excretion and cregtinine clearance

The average daily excretion was 473 ** 77 mg/mL of crestinine clearance.

How wasthe clinical effect of peritoneal dialysis measured?
Was it correlated to the dose and/or concentration of the drug
(Phar macodynamics)?

A cdasscd PK/PD sudy for Extraned was not performed. The effect of the PD solution is
measured by its ultrefiltration. Icodextrin is administered as 7.5% solution. The relationship
between icodextrin and/or its metabolites concentrations in plasma, urine or spent didysate
were not established. However, clinical studies of chronic adminigtration of Icodextrin showed
asuperior ultrafiltration compared to the exchange with 2.5% dextrose.

An adequate exposure-response or dose-response relationship could not be established due to
the fact that the sponsor did not conduct dose ranging studies of icodextrin and thet in dl the
Sudies the same concentration of icodextrin solution was used.

What was the exposur e of icodextrin and its metabolites at the steady state?

Icodextrin and its metabolite concentrations were measured in plasma at steedy State in severd
multiple doses studies; however, due to the problems with the assay, only results of three of
them: RD-97-CA-130, RD-97-CA-131, and PRO-RENAL-REG-035 are interpretable.
Steady date total icodextrin (icodextrin and its degradation products) plasma concentrations
ranged from 4 to 6.5 g/L and were consstent between studies (Figure 12). Steady State levels
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were achieved in about one week and remained consistent throughout the duration of exposure
to icodextrin.
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Figure 12. Icodextrin plasmalevelsin multiple dose sudies.

Metabolites DP2-DP4 plasma concentrations are shown in Figure 13. Steady dtate levels of
DP5-DP7 were smilar to the basdline vaues (as was shown in a single dose study) and were
not shown in Figure 13. Steady State maltose levels ranged from 0.81 to 1.35 g/L. Levels of
DP3 were smilar, and the levels of DP4 were Sgnificantly lower.

No accumulation of icodextrin and its metabolites was observed in the chronic dose studies up
to 52 weeks.
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Figure 13. Low molecular weight glucose polymers in plasma at steedy State dosing up to 12
weeks (Study PRO-RENAL-REG-035) and up to 52 weeks RD-97-CA-131.
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How efficient wasthe elimination of icodextrin after the multiple doses?

Since icodextrin was found in patient’s plasma up to 28 days after the angle 12-hour dwell, its
elimination after the multiple doses was studied. In the sudy PRO-RENAL-REG-035, patients
were randomized to receive dextrose or Extraned for 12 weeks. After that, they were to
receive dextrose. Plasma icodextrin concentrations were measured prior to use of icodextrin, a
week 1, 6, and 12 of icodextrin use and at weeks 13 and 14. At the week 14 the levels of
icodextrin came back to the basdline measurements (Figure 14).

Total Icodextrin

6000

40007

2000

Icodextrin Plasma Concentrations, mg/L

week

Figure 14. Totd icodextrin plasma concentrations vs time

In conclusion, multiple Phase 3 studies showed that about 30-40% of icodextrin was absorbed
from the peritoned cavity. Plasma levels of icodextrin and its metabolites reach Seady Sate
within a week. Icodextrin concentrations at steedy state are about 4.5 to 6.0 g/L. After one
year of chronic dosing of Extranea no accumulation was observed for ether the parent drug or
for metabolites. After the termination of icodextrin, levels of the drug and its metabolites return
to basdine within gpproximately 2 weeks regardless of the duration of exposure. The summary
pharmacokinetic results are shown in Table 12.
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Table 12. Summary of the pharmacokinetic results.
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Was the phar macokinetics of icodextrin studied in special populations?

In the Phase 2 studies, the demographic distribution of femae and mae patients, as wel as the
patients of white, black and other races was balanced. Statistical andyss of the data from the
study RD-97-CA-130 examined the effects of gender, sudy site, race, and diabetes on the
treetment. Effects of race, didbetes, and Ste on the net ultrafiltration were margind. Age
category and gender effects were not sgnificant. The influence of diabetes on urea nitrogen
clearance and age on credtinine clearance were margindly significant (p#0.10). Statistical model
input and output files were not available for review.

The gpplicant did not atempt to evauate gatisticaly the influence of demographics as wdl as
disease state, and diabetic status on the pharmacokinetics of icodextrin and/or its metabolites.

LABELING RECOMMENDATIONS

1. In the section CLINICAL PHARMACOLOGY ingtead of the paragraph

“Plasma levels of icodextrin rose during the dwell and declined after the dwell was drained, consistent with
a one-compartment model with zero order absorption and first order eimination. Peak plasma
concentrations (median Cpex = 2.23 g/L) were observed at the end of the long dwell exchange (median T
= 12.7 hours) with plasma levels returning to baseline values within 3 to 7 days following cessation of
icodextrin administration. |codextrin had a plasma half-life of 14.7 hours and a median clearance rate of
1.08L/hr".

Should be:

“Plasma levels of icodextrin rose during the dwell and declined after the dwell was drained.
Peak total icodextrin (icodextrin and its degradation products) plasma concentrations (median
Cpeak = 2.23 g/L) were observed at the end of the long dwell exchange (median Tmax = 12.7
hours) with plasma leves returning to basdine vaues within 7 days following cessation of
icodextrin adminigtration.”

2. In the section CLINICAL PHARMACOLOGY ingtead of the paragraph

“The mean steady-state plasma levels of icodextrin predicted from the above parameters (5.26 g/L)
corresponded very closdly to the stable plasma icodextrin values observed during long-term
administration”.

Should be:

“At steady-state mean plasmaleves of tota icodextrin (icodextrin and its degradation products)
were about 5 g/L, and 0.85, 0.81, 0.32, 0.036, 0.018 and 0.023 g/L for DP2, DP3, DP4,
DP5, DP6, and DP7 metabolites, respectively”.

3. In the section on SPECIAL POPULATION instead of the paragraph
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Geriatrics

In clinical studies of Extraneal in which plasma levels of icodextrin and its metabolites were
measured, 95 patients were aged 65 and older. No apparent differences in plasma levels were
observed in patients aged 65 and older as compared to patientsunder age 65.

Should be:
The influence of age on the pharmacokinetics of icodextrin and its metabolites was not assessed.

4, In the section on SPECIAL POPULATION instead of the paragraph

Gender and Race
Although no specific studies wer e conducted to evaluate the differ ences between gender and racewithin
theclinical trial data for icodextrin, no known differences have been detected.

Should be:
The influence of gender and race on the pharmacokinetics of icodextrin and its metabolites was
not assessed.
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EXTRANEAL™
(7.5% lcodextrin) Peritoneal Dialysis Solution

DESCRIPTION
EXTRANEAL® (7.5% Icodextrin) Peritoneal Dialysis Solution is a peritoneal dialysis solution
containing the colloid osmotic agent icodextrin. Icodextrin is astarch derived, water soluble
glucose polymer linked by alpha (1-4) and alpha (1-6) glucosidic bonds with aweight average
mol ecular weight between 12,000 and 20,000 Daltons and a humber average molecular weight
between 5,000 and 6,500 Daltons. The representative structural formula of icodextrinis:

Branch
CH OH CH, OH

1 4 1
2
0 3

0 Branch point
a(1® 6)linkage

CH OH CH,OH

L

Main a (1 ® 4) chain

CH OH

(o]
(0] 0

Each 1 liter of Extraneal contains:
Electrolyte content per 1 liter:

Icodextrin 75049

Sodium Chloride 549
Sodium Lactate 459
Cadlcium Chloride 257 mg
Magnesium Chloride 51 mg

Sodium 132 mEg/l
Calcium 35mEg/l
Magnesium 0.5 mEg/l
Chloride 96 mEqg/|
Lactate 40 mEg/l

Water for Injection, USP s

HCI/NaOH may have been used to adjust pH

Extraneal contains no bacteriostatic or antimicrobial agents.
Theoretical osmolarity: 285-288 mOsm/L; pH=5.2

12 013

12 013

12 018
13 143

12 032

Extraneal is available for intraperitoneal administration only as a sterile, nonpyrogenic, clear
solutionin1.5L,2.0L and 2.5 L Ambu-Flex 111° and Ultrabag® containers. The container systems
are composed of polyvinyl chloride.

12 017
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CLINICAL PHARMACOLOGY

M echanism of Action
Extraneal is anisosmotic peritoneal dialysis solution containing glucose polymers (icodextrin) as
the primary osmotic agent. |codextrin functions as a colloid osmotic agent to achieve sustained
ultrafiltration during long peritoneal dialysis dwells. Icodextrin actsin the peritoneal cavity by
exerting osmotic pressure across small intercellular pores resulting in a steady rate of transcapillary
ultrafiltration throughout the dwell. Extraneal also contains electrolytesto help normalize
electrolyte balance and lactate to help normalize acid-base status.

1.13

012-013

Phar macokinetics of | codextrin

Absorption

Absorption of icodextrin from the peritoneal cavity follows zero-order kinetics consistent with
convective transport via peritoneal lymphatic pathways. In asingle-dose pharmacokinetic study
using Extraneal, amedian of 40.1% (60.2 g) of the instilled icodextrin was absorbed from the
peritoneal solution during a 12-hour dwell.

1.25

036-037

Plasmalevels of icodextrin rose during the dwell and declined after the dwell was drained,
consistent with a one-compartment model with zero order absorption and first order elimination.
Peak plasma concentrations (median Cea = 2.23 g/L) were observed at the end of the long dwell

exchange (median T, = 12.7 hours) with plasmalevels returning to baseline values within 3to 7
days following cessation of icodextrin administration. |codextrin had aplasma half-life of 14.7
hours and a median clearance rate of 1.08 L/hr.

1.25

039

The mean steady-state plasma levels of icodextrin predicted from the above parameters (5.26 g/L)
corresponded very closely to the stable plasma icodextrin values observed during long-term
administration.

1.25

1.38

039

084

In multidose studies, steady-state levels of icodextrin were achieved within one week and returned
to baseline within one week after discontinuation of Extraneal use.

1.54

067

41
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Metabolism

Icodextrin is metabolized by al pha-amylase into oligosaccharides with alower degree of
polymerization (DP), including maltose (DP,), maltotriose (DP;), maltotetraose (DP,), and higher
molecular weight species. In asingle dose study, DP,, DP; and DP, showed a progressiverisein
plasma concentrations with a profile similar to that for total icodextrin, with peak values reached by
the end of the dwell and declining thereafter. Only very small increasesin blood levels of larger
polymers were observed.

1.25 039

Steady-state plasma | evel s of icodextrin metabolites wer e achieved within one week and stable
plasma |evel s wer e observed during long-term administration.

1.38 084

Some degree of metabolism of icodextrin occursintraperitoneally with a progressive rise in the
concentration of the smaller polymersin the dialysate during the 12-hour dwell.

1.25 042-046

Elimination

I codextrin undergoes renal elimination in direct proportion to the level of residual renal function
(r=0.824 vs creatinine clearance, p<0.01). In nine patients with residual renal function (mean
creatinine clearance: 5.0 = 1.5 ml/min), the average daily urinary excretion of icodextrin was 473 + 77
mg per ml of creatinine clearance. Diffusion of the smaller icodextrin metabolites from plasmainto
the peritoneal cavity is also possible after systemic absorption and metabolism of icodextrin.

1.25 040-041

Special Populations
Geriatrics
In clinical studies of Extraneal inwhich plasmalevels of icodextrin and its metabolites were
measured, 95 patients were aged 65 and older. No apparent differences in plasmalevelswere
observed in patients aged 65 and older as compared to patients under age 65.

171 032-033

1.93 343-384

Gender and Race

Although no specific studies were conducted to evaluate the differences between gender and race | 1.31 050
within the clinical trial datafor icodextrin, no known differences have been detected.

1.54 051

Pharmacodynamicsand Clinical Effects

Extraneal has demonstrated efficacy as a peritoneal dialysis solution in clinical trials of | 1.69 029
approximately 400 patients studied with end-stage renal disease (ESRD).
Ultrafiltration, Urea and Creatinine Clearance, Negative Net Ultrafiltration 131 053
In active controlled trials from one to six monthsin duration, Extraneal used once daily for the
long dwell in either continuous ambulatory peritoneal dialysis (CAPD) or ambulatory | 1.54 042
peritoneal
dialysis (APD) therapy resulted in higher net ultrafiltration and clearances when compared with | 1.57 045

2.5% dextrose solutions.

42
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In 175 CAPD patients randomized to Extraneal (N=90) or 2.5% dextrose solution (N=85) for | 1.31 054-057
the 8-15 hour overnight dwell for one month, mean net ultrafiltration for the overnight dwell was
significantly greater for the Extraneal group compared to the 2.5% dextrose group when
evaluated at weeks 2 and 4 (Figure 1).

Figurel- Mean Net Ultrafiltration for the Overnight Dwell (RD-97-CA-130)

700 1 mmm 2.5% Dextrose %
E Extraneal *
—~ 600 — Mo
g 1.31 054
E_’ 500 -
)
w400
z
300
2004
Baseline Week2 Week4
*P<0.001 for mean change from baseline 1.54 043
In 39 APD patients randomized to Extraneal or 2.5% dextrose solution for the long, daytime
dwell (10-17 hrs) for three months, the average net ultrafiltration reported during the treatment
period was 278 + 43 ml for the Extraneal group and —138 + 81 ml for the dextrose group
(P<0.001).
Mean creatinine and urea nitrogen clearances were significantly greater for Extraneal as| 1.31 057

compared with 2.5% dextrose in CAPD patients at weeks 2 and 4 (Figure 2) and in APD patients | 1.54 046-049
at weeks 6 and 12 (P<0.001).

Figure 2—Mean Creatinine and Urea Clearance for the Overnight Dwell
(RD-97-CA-130)

450 5.00
@ mmm 25%Dextrose * - *
% 400{ B3 Extranea " g 450 o
8o 250 8 4001
OE *~ 8
2 3 G 3%
‘£ E 3001 g
= L 3001
8 e =
O 2.50 1

2.00- 2.00 4

Baseline Week2 Week4 Baseline Week2 Week 4
*P<0.001 for mean change from baseline *P<0.01 for mean change from baseline

Extraneal resulted in a significant decrease in the percentage of patients with negative net UF | 1.31 057
during long peritoneal dialysis dwells (10-17 hrs). When compared to 2.5% dextrose solution, | 1.54 045
the percentage of patients who were unable to achieve positive or zero ultrafiltration was| 1.57 054
significantly lower for patients using Extraneal for the long dwell in both CAPD and APD.
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Long-term (12 month) Use

A randomized 12-month safety study (N=287) evaluated a single daily exchange of Extraneal for
the 8 to 16-hour dwell in ESRD patients using CAPD or APD. One hundred seventy-five (175)
patients were randomized to Extraneal and 112 patientsto 2.5% dextrose.

Body Weight: Long-term use (12 months) of Extraneal resulted in maintenance of stable body
weight compared to a mean weight gain of 2.3 kg in the 2.5% dextrose group. The lack of weight
gain observed in the Extraneal group may be related to a reduction in the glucose load during
long dwells.

Fluid Balance: Significantly fewer patients receiving Extraneal reported edema at Weeks 26 and
39 during the 12-month study when compared to patients on 2.5% dextrose (20% vs 35%).
Overall, 17.9% of patientsin the control group reported peripheral edema as compared to 6.3 %
in the Extraneal group.

Peritoneal Membrane Transport Characteristics: After one year of treatment with Extraneal during
the long dwell exchange, there were no differences in membrane transport characteristics for
urea and creatinine. Therewas a slight increase in the mass transfer area coefficient (MTAC) for
glucose at one year, but it was not different from the change in MTAC in patients receiving
treatment with 2.5% dextrose solution for the long dwell.

Quality of Life: Quality of life in the 12-month study was assessed by the Kidney Disease Quality
of Life (KDQoL) evaluation. When asked to evaluate their general health at study completion,
versus their baseline assessment, a significantly greater percentage of patients in the Extraneal
group (30%) responded that their health was“ much better now than one year ago” compared to
the Control group (4%) (p<0.03).

1.38

1.38

1.38

1.38

002

091

093

071

INDICATIONSAND USAGE
Extraneal isindicated for asingle daily exchange for the long (8 — 16 hour) dwell during continuous
ambulatory peritoneal dialysis (CAPD) or automated peritoneal dialysis (APD) for the management
of chronic renal failure.

In clinical studies, Extraneal demonstrated enhanced ultrafiltration and creatinine and urea
clearances when compared to 2.5% dextrose solutions. The percentage of patients with net
negative ultrafiltration was significantly reduced with Extraneal compared to 2.5% dextrose (See
CLINICAL PHARMACOLOGY —Pharmacodynamics and Clinica Effects).

1.38

101

CONTRAINDICATIONS
Extraneal is contraindicated in patients with aknown allergy to cornstarch or icodextrin or in
patients with glycogen storage disease.

WARNINGS
Not for intravenous injection.
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PRECAUTIONS
General
Peritoneal Dialysis Related
All peritoneal dialysis solutions, including Extraneal, should be used with caution in patientswith a
history of abdominal surgery within thirty days of commencement of therapy, abdominal fistulae,
tumors, open wounds, hernia or other conditions which compromise the integrity of the abdominal
wall, abdominal surface or intra-abdominal cavity. Caution should also be used in patients with
conditions that preclude normal nutrition, patients with impaired respiratory function, and patients
with potassium deficiency.

Aseptic technique should be employed throughout the peritoneal dialysis procedure to reduce the
possibility of infection. If peritonitis occurs, the choice and dosage of antibiotics should be based
upon the results of culture and sensitivity of the isolated organisms. Prior to identification of
involved organisms, broad-spectrum antibiotics may be indicated.

Patient’ s volume status should be carefully monitored to avoid hyper- or hypovolemiaand
potentially severe consequencesincluding congestive heart failure, volume depletion and
hypovolemic shock. An accurate fluid balance record must be kept and the patient’ s body weight
monitored.

Significant losses of protein, amino acids, and water-soluble vitamins may occur during peritoneal
dialysis. The patient’s nutritional status should be monitored and replacement therapy provided
as necessary.

Extraneal solution should be inspected for clarity, absence of particulate matter and container
integrity. Solutions, which are cloudy, contain particul ate matter, or evidence of |eakage should
not be used.

Treatment should be initiated and monitored under the supervision of a physician knowledgeable
in the management of patients with renal failure.

Insulin dependent diabetes mellitus

Patients with insulin dependent diabetes may require modification of insulin dosage following
initiation of treatment with Extraneal. Appropriate monitoring of blood glucose should be
performed and insulin dosage adjusted if needed (See Drug /Laboratory Test Interactions).
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Information for Patients
Patients should be instructed to inspect each container of Extraneal solution for clarity, particulate
matter, color and integrity of the container prior to use. Solutions should not be used if they are

cloudy, discolored, contain visible particulate matter or if they have evidence of leaking containers.

Aseptic technique should be employed throughout the procedure.

To reduce possible discomfort during administration, patients should beinstructed that solutions
may be warmed to 37°C (98°F) prior to use. Only dry heat should be used. It is best to warm
solutions within the overwrap. To avoid contamination, solutions should not be immersed in water
for warming. Do not use amicrowave oven to warm Extraneal. Heating the solution above 40°C
(104°F ) may be detrimental to the solution. (See Directionsfor Use)

Additional information for patientsis provided at the end of the labeling.

Laboratory Tests
Serum Electrolytes
Decreasesin serum sodium and chloride have been observed in patients using Extraneal. The
declinesin serum sodium and chloride may be related to dilution resulting from the presence of
icodextrin metabolitesin plasma. Although these decreases have been regarded as clinically
unimportant, monitoring of the patients' serum electrolyte levels as part of routine blood chemistry
testing is recommended.

Extraneal does not contain potassium. Evaluation of serum potassium should be made prior to
administering potassium chloride to the patient.

131
1.38
154

077
088
062

Alkaline Phosphatase

An increase in mean serum alkaline phosphatase has been observed in clinical studies of ESRD
patients receiving Extraneal. No associated increases in liver function tests were observed. Serum
alkaline phosphatase levels did not show evidence of progressive increase over a 12-month study
period. Levelsreturned to normal approximately two weeks after discontinuation of Extraneal.

131
1.38
154

077-078
088
062

Drug I nteractions
General
No clinical drug interaction studies were performed. No evaluation of Extraneal’s effects on the
cytochrome P450 system was conducted. Aswith other dialysis solutions, blood concentrations
of dialyzable drugs may be reduced by dialysis. Dosage adjustment of concomitant medications
may be necessary. In patients using cardiac glycosides, plasmalevels of calcium, potassium and
magnesium must be carefully monitored.

Insulin

A clinical study in 6 insulin dependent diabetic patients demonstrated no effect of Extraneal on
insulin absorption from the peritoneal cavity or oninsulin’s ability to control blood glucose when
insulin was administered intraperitoneally with Extraneal. However, appropriate monitoring (See
Drug /Laboratory Test Interactions) of blood glucose should be performed when initiating
Extraneal in diabetic patients and insulin dosage should be adjusted if needed (See Precautions).

1.30

121

375, 400-
401
101-137

Heparin
No human drug interaction studies with heparin were conducted. In vitro studies demonstrated no
evidence of incompatibility of heparin with Extraneal.

121

123-137
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Antibiotics

No human drug interaction studies with antibiotics were conducted. In vitro studies evaluating the
minimum inhibitory concentration (MIC) of vancomycin, cefazolin, ampicillin,
ampicillin/flucoxacillin, ceftazidime, gentamicin, and amphotericin demonstrated no evidence of
incompatibility of these antibiotics with Extraneal. (See Dosage and Administration)

1.22

121

1.22

124-135

101-122

001-022,
136-166

Drug/Laboratory Test Interactions
Blood Glucose
Blood glucose measurement must be done with a glucose specific method to prevent maltose
interference with test results. Glucose dehydrogenase pyrrol oquinolinequinone (GDH PQQ) based
methods should not be used.

1.22

103-123

Serum Amylase

An apparent decrease in serum amylase activity has been observed in patients administered
Extraneal. Preliminary investigationsindicate that icodextrin and its metabolites interfere with
enzymatic based amylase assays, resulting in inaccurately low values. This should be taken into
account when evaluating serum amylase levels for diagnosis or monitoring of pancreatitisin
patients using Extraneal .

1.22

167-174

Carcinogenesis, M utagenesis, Impairment of Fertility

Icodextrin did not demonstrate evidence of mutagenic potential inin vitro or in vivo studies
performed. Long-term animal studies to evaluate the carcinogenic potential of Extraneal or
icodextrin have not been conducted. 1codextrin is derived from maltodextrin, acommon food
ingredient that is generally regarded as safe.

111

049-168

A preliminary fertility study in rats revealed slightly low epididymal weightsin parental malesin the
high dose group (1.5 g/kg/day), as compared to Control. Toxicological significance of thisfinding
was not evident as no other reproductive organs were affected and all males were of proven
fertility. Studies on the effects of icodextrin on male and female fertility have not been performed.

112

020-022

Pregnancy
Pregnancy Category C
Complete animal reproduction studies have not been conducted with Extraneal or icodextrin. Thus
it is not known whether icodextrin or Extraneal solution can cause fetal harm when administered to
apregnant woman or affect reproductive capacity.
Extraneal should only be utilized in pregnant women when the need outweighs the potential risks.

A preliminary study of the effects of icodextrin on the fertility and pregnancy in rats demonstrated
no effects of treatment with icodextrin on mating performance, fertility, litter response, embryo-fetal
survival, or fetal growth and devel opment.

1.12

020-021
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Nursing Mothers
It is not known whether icodextrin or its metabolites are excreted in human milk. Because many
drugs are excreted in human milk, caution should be exercised when Extraneal is administered to a
nursing woman.

Pediatric Use
Safety and effectivenessin pediatric patients have not been established.

GeriatricUse
No formal studieswere specifically carried out in the geriatric population. However, approximately
25% of the patientsin clinical studies of Extraneal were age 65 or older, with ~ 4% of patients age
75 or older. No overall differencesin safety or effectiveness were observed between these patients
and patients under age 65. Although clinical experience has not identified differencesin responses
between the elderly and younger patients, greater sensitivity of some older individuals cannot be
ruled out.

1.69

1.71

062-066

030-031,
081-082

ADVERSE REACTIONS

Adverse Reactionsfrom Clinical Trials

Significance of Adverse Reaction Data Obtained from Clinical Trials

Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in clinical trials of adrug cannot be compared to ratesin the clinical trials of another drug
and may not reflect the rates observed in practice. The adverse reaction information from clinical
trials does, however, provide abasis for identifying the adverse events that appear to be related to
drug use and for approximating rates.

Extraneal was studied in controlled clinical trials of 366 patients with end-stage renal disease,
including 60 patients exposed for 6 months and 155 patients exposed for one year. The population
was 18-93 years of age, 56% male and 44% female, 73% Caucasian, 18% Black, 4% Asian, 3%
Hispanic and included patients with the following comorbid conditions. 26.8% diabetes, 49.3%
hypertension and 23.1% hypertensive nephropathy. All patientsreceived asingle daily exchange
of Extraneal for the long dwell (8-16 hours).

1.71

040-045

Rash was the most frequently occurring icodextrin-related adverse event (5.5%, Extraneal; 1.7%
Control). A listing of adverse events reported in these same clinical studies, regardless of
causality, occurring in > 5% of patientsis presented in Table 1.

1.71

1.72
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Additional adverse reactionsthat were possibly, probably or definitely related to Extraneal with an
incidence of lessthan 5% within each body system were as follows:

Body as a Whole - neck pain, PD catheter dysfunction, facial edema, bloody effluent;
Cardiovascul - postural hypertension, tachycardia, cardiovascular disease, syncope,
cerebrovascular accident, pal pitations; Hematol ogic and Lymphatic - leukocytosis, eosinophilia;
Digestive - anorexia, abnormal liver function, constipation, gastrointestinal disorder, flatulence,
gastritis, intestinal obstruction, stomach ulcer; Metabolic and Nutrition - dehydration,
hypovolemia, hypochloremia, hypomagnesemia, weight increase, increase alkaline phosphatase,
hyponatremia, hypoglycemia, increase SGOT, increase SGPT, decreased weight, decreased
ultrafiltration, increase creatinine; Muscul oskel etal - myalgia, cramps, leg cramping, bone pain;
Nervous - paresthesia, dry mouth, anxiety, hyperkinesia, nervousness, abnormal thinking;
Respiratory - lung disorder, lung edema, hiccup; Skin - exfoliative dermatitis, nail disorder,
psoriasis, macular-papular rash, eczema, furunculosis, bulbar vesicular rash, skin discoloration, dry
skin, skin ulcer, urticaria; Special Senses - |oss of taste; Urogenital - kidney pain.

1.72

171-174

49




Clinical Pharmacology Review NDA 21-321, Extraneal

7/17/01

Package I nsert Sections

NDA LOCATION

VOL PAGE

Body in Genera

Peritonitis

Exit Site Infection

Headache

Pain Abdomina

Flu Syndrome

Injury Accidental

Tablel1- Adverse Experiencesin >5 % of Patients

Extraneal
N = 366
Control
N=347

N (%)
N (%)

130 (26.4)
88 (25.4)

73(14.8)
58 (16.7)

48(9.7)
43 (12.4)

43(8.7)
23(6.6)

39(7.9)
20 (5.8)

35(7.1)
21(6.1)

31(6.3)

171 50-51

172 180-181
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Peritoneal Dialysis Related

Adverse events common to the treatment modality of peritoneal dialysisincluding peritonitis,
infection around the catheter, fluid and electrolyte imbal ance, and pain were observed at asimilar
frequency with Extraneal and Controls(See Precautions).

Changesin Alkaline Phosphatase and Serum Electrolytes
An increase in mean serum alkaline phosphatase has been observed in clinical studies of ESRD

131 077-078

patients receiving Extraneal. No associated increases in liver function tests were observed. Serum | 1.38 088
akaline phosphatase levels did not show evidence of progressive increase over a12-month study | 1.54 062
period. Levelsreturned to normal approximately two weeks after discontinuation of Extraneal.

Decreasesin serum sodium and chloride have been observed in patients using Extraneal. The 131 077
declinesin serum sodium and chloride may be related to dilution resulting from the presence of 1.38 088
icodextrin metabolitesin plasma. Although these decreases have been regarded as clinically 1.54 062

unimportant, monitoring of the patients serum electrolyte levels as part of routine blood chemistry
testing is recommended.

DRUG ABUSE AND DEPENDENCE
There has been no observed potential of drug abuse or dependence with Extraneal.

OVERDOSAGE
No datais available on experiences of overdosage with Extraneal. Overdosage of Extraneal may
result in higher levels of serum icodextrin and metabolites. It isunknown what symptoms may be
caused from exposure in excess of those observed in clinical trials. Inthe event of overdosage
with Extraneal, continued peritoneal dialysiswith glucose-based solutions should be provided.

51




Clinical Pharmacology Review NDA 21-321, Extraneal

7/17/01

Package I nsert Sections

NDA LOCATION

VOL

PAGE

DOSAGE AND ADMINISTRATION
Extraneal isintended for intraperitoneal administration only. It should be administered only asa
single daily exchange for the long dwell in continuous ambulatory peritoneal dialysisor
automated peritoneal dialysis. Therecommended dwell timeis 8 to 16 hours.

Patients should be carefully monitored to avoid under or over hydration. An accurate fluid
balance record must be kept and the patient’ s body weight monitored to avoid over or under
hydration and potentially severe consequences including congestive heart failure, volume
depletion and hypovolemic shock.

Aseptic technique should be used throughout the peritoneal dialysis procedure.

To reduce possible discomfort during administration, patients should beinstructed that solutions
may be warmed to 37°C (98°F) prior to use. Only dry heat should be used. To avoid
contamination, solutions should not beimmersed in water for warming. Do not use a microwave
oven to warm Extraneal. Heating the solution above 40°C (104°F ) may be detrimental to the
solution. (See Directionsfor Use)

Extraneal should be administered over aperiod of 10-20 minutes at arate that is comfortable for
the patient.

Parenteral drug products, including Extraneal, should be visually inspected for particul ate matter,
leakage and discoloration prior to use. Should these be present, discard product; do not use.

Following use, the drained fluid should be inspected for the presence of fibrin or cloudiness,
which may indicate the presence of an infection.

14

102

Addition of Insulin
Addition of insulin to Extraneal was evaluated in 6 insulin dependent diabetic patients undergoing
CAPD for end stage renal disease. No interference of Extraneal on insulin absorption from the
peritoneal cavity or oninsulin’s ability to control on blood glucose was observed (See Drug
/Laboratory Test Interactions). Appropriate monitoring of blood glucose should be performed
when initiating Extraneal in diabetic patients and insulin dosage adjusted if needed (See
Precautions).

1.30

121

375, 400-
401
101-137

Addition of Heparin
No human drug interaction studies with heparin were conducted. In vitro studies demonstrated no
evidence of incompatibility of heparin with Extraneal.

121

123-137
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Addition of Antibiotics

No formal clinical drug interaction studies have been performed. In vitro compatibility studieswith
Extraneal and the following antibiotics have demonstrated no effects with regard to minimum
inhibitory concentration (MIC): vancomycin, cefazolin, ampicillin/flucoxcillin, ceftazidime,
gentamicin, and amphotericin.

Patients undergoing peritoneal dialysis should be under careful supervision of aphysician
experienced in the treatment end-stage renal disease with peritoneal dialysis. It isrecommended
that patients being placed on peritoneal dialysis should be appropriately trained in a program that
isunder supervision of aphysician. Training materials are available from Baxter Healthcare
Corporation, Deerfield, IL 60015, USA.

1.22 124-135

121 101-122

1.22 001-022,
136-166

Directionsfor Use
For complete CAPD and APD system preparation, see directions accompanying ancillary

Aseptic technique should be used.

Warming
For patient comfort, Extraneal can be warmed to 37°C (98°F). Only dry heat should be used. Itis
best to warm solutions within the overwrap. Do not immerse Extraneal in water for warming. Do not
use amicrowave oven to warm Extraneal. Heating above 40°C (104°F) may be detrimental to the
solution.

14 102

To Open
To open, tear the over wrap down at the slit and remove the solution container. Some opacity of
the plastic, due to moisture absorption during the sterilization process, may be observed. This
does not affect the solution quality or safety and may often leave a slight amount of moisture
within the overwrap.

Inspect for Container Integrity
Inspect the container for signs of leakage and check for minute leaks by squeezing the container
firmly.

Adding Medications
Some drug additives may be incompatible with Extraneal. See DOSAGE AND ADMINISTRATION
section for additional information. If the re-sealable rubber plug on the medication port is missing
or partly removed, do not use the product if medication isto be added.

1 Prepare medication port site.

2. Using asyringe with a 1-inch long, 25 to 19-gauge needle, puncture the medication port
and inject additive.

3. Reposition container with container ports up and evacuate medication port by squeezing
and tapping it.

4, Mix container thoroughly.

Preparation for Administration

1 Place Extraneal on flat surface or suspend from support (depending on ancillary
equipment).

2. Remove protector from outlet port on container.

3. Attach solution transfer set. Refer to complete instructions with ancillary equipment or
transfer set.

4, Discard any unused portion.
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HOW SUPPLIED
Extraneal (7.5% icodextrin) Peritoneal Dialysis Solution is available in the following containers and
fill volumes:

Container
Fill Volume
NDC

Ultra-Bag
15L
NDC 0941-0679-51

Ultra-Bag
20L
NDC 0941-0679-52

Ultra-bag
25L
NDC 0941-0679-53

Ambu-Flex
15L
NDC 0941-0679-45

Ambu-Flex

20L

NDC 0941-0679-47
Ambu-Flex

25L
NDC 0941-0679-48

Each liter of Extraneal contains 75 grams of icodextrin in an electrolyte solution with 40 mEq/I
lactate.

Extraneal should be stored at controlled room temperature 68—77°F (20-25°C). Storein moisture
barrier overwrap in carton until ready to use.

Avoid excessive heat (104°F/40°C) and protect from freezing.

Rx Only

12 017

12 018

14 102

14 102
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STUDY RD-99-CA-060

A Study to Evaluate the Pharmacokinetics of a Single Exchange of 7.5% |codextrin
Peritoneal Dialysis Solution in Patients Treated with Peritoneal Dialysis

Study ID: RD-99-CA-060 Volume 1.14-15

Investigators and study centers: Todd Gehr, M.D.

Virginia Commonwealth University
1101 East Marshall Street

Sanger Hall, Room 8-062
Richmond, VA 23298

Richard J. Hamburger, M.D.

Indiana University — Nephrology Section
550 North University Boulevard
University Hospital, Room 1115
Indianapolis, IN 46202

Stuart Sprague, D.O.
Evanston Hospital
2650 Ridge Avenue
Evanston, IL 60201

Ohbjectives: The purpose of this study was to evaluate the pharmacokineties of a single
12-hour exchange of 7.5% icodextrin peritoneal dialysis solution in patients
treated with peritoneal dialysis. ]

METHODS:
Petients. At least 10 evduable patients were required to complete this progpective,

open-labe study, Each center planned to enroll four to six patientsin the study for 28 days.

Text product. Extraned (7.5% lcodextrin) PD-2 Peritoned Didyss Solution with TwinBag
configuration.

Dose, batch number, product code. 2.0 L 7.5% Icodextrin PD-2; 000A19G42; SPB5268

Mode of adminigration. Given intrgperitonedly.

Duration of treatment. One exchange for twelve hours.

Assays. Totd icodextrin was measured by tota hydrolyss of icodextrin to glucose followed by
the enzymatic determination of glucose. Free glucose was subtracted from the results of
hydrolysis. Methods vdidation of the are shown in the separate Sudies.
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Biologica Andytes

1. The primary study vanables for assessing the pharmacokinetics of
icodextrin were plasma, dialysate and urine levels of total icodextrin
and icodextrin metabolites DP; through DP;. Plasma samples were
collected prior to the administration of study solution (Baseline), at 2,
4,8, 12, 16, 24 hours, and at days 3, 7, 14 and 28. During the
icodextrin exchange, dialysate samples were collected at 0, 2, 4, 8 and
12 hours. Dialysate samples were also collected at the end of the first,
second and third post-study dwell (16, 20 and 24 hours, respectively).
Urine samples were collected from a 24-hour urine collection during
the in-patient stay. Pharmacokinetic analysis was performed on total
icodextrin plasma concentration-time data at 0, 2, 4, 8, 12, 16 and 24
hours and at Days 3, 7, 14, 28. Analysis includes estimates of the
clearance rate, the absorption rate constant, the elimination rate
constant, Coea, Tray, and AUC.

2. Urine levels of total icodextrin and icodextrin metabolites DP; through
DP; were measured over a single 24-hour collection during the in-
patient treatment day.

Data Andyss

Pharmacokinetic analysis was performed on icodextrin plasma
concentration-time data to estimate the clearance rate, the absorption rate
constant, the elimination rate constant, Cpear, Trmax and AUC. A zero-order
absorption model with first-order elimination was selected as the appropriate
model for this study and was used to estimate these parameters for each
patient.

57
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RESULTS:

Thirteen patients entered the study and 11 completed the full protocol.

The absorption kinetics was described with zero-order kinetics which is consstent with
convective transport mechanism of large molecular weight particles. Mean concentrations of
totd icodextrin in the peritoned cavity are shown in Figure 1.
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Figure 1. Mean Plasma concentration of total icodextrin in the peritoned cavity

After the single 12 hours dwell, a median of 40% of the ingtilled icodextrin was absorbed. a a
rate of 5 g/hr. Absorption from the peritoneal cavity during 12 hours for individud patients is
described in Table 1.
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Table 1. Absorption from the peritoned cavity during 12 hours

Patient Dose=A, K Absorption
(g) (g/hr) %
101 78.37 6.5308 52,25
103 54.83 45696 36.55
104 47.44 39537 31.63
105 36.29 3.0240 24.19
106 86.74 7.2281 57.83
107 60.74 5.0614 40.49
201 61.25 5.1039 40.83
202 60.24 5.0204 40.16
203 71.47 5.9561 47.65
204 102.37 8.5310 68.25
301 4590 3,8247 30.60
302 55.69 4.6412 37.13 |
304 46,37 3.8644 30.91
Mean 62.13 5.1776 41.42
Std Err 5.11 0.4258 3.41
Minimum 36.29 3.0240 24.19
Median 60.24 5.0204 40.16
Maximum 102.37 8.5310 68.25

Total Icodextrin Plasma Concentrations

7/17/01

Pharmacokinetics of tota icodextrin in plasma was described with one-compartmental model
with zero order absorption. Haf-life was estimated as 14.7 hours, and clearance was 1.08 L/hr.

10007

ICO

1007

_1

-

0 100 200

300

time

400

500 600 700

Figure 2. Totd icodextrin plasma concentrations after the single 12 hours dwell

Plasma metabolite's concentrations are shown in Figure 3. The metabolites with lower
molecular weight had higher plasma concentrations and progressively increased during the dwell
with dow decline after the dwel. Their plasma concentrations were measurable up to 3 days
post dwell. The larger metabolites levelsin plasmawere 30-200 fold lower than DP2.
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Figure 3. Icodextrin metabolites in plasma (mean and SD vaues)

Plasma Icodextrin's Metabolites
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Mean concentrations of the metabolites in the didysate are shown in Figure 4. The
concentrations of metabolites with higher molecular weight (DP5-DP7) were higher compared
to DP2-DP4 & the beginning of the dwell. During the 12 hours dwell, the concentrations of
smaller polymersincreased and those of the larger molecular weight declined.
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Figure 3. Mean dialysate DP2-DP7 levels at baseline and at 12 hours.
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Excretion

Urinary excretion of |codextrin was examined during the first 24 hours of the study. Four
patients were anuric. The mean crestinine clearance for the other 9 patientswas5.0 " 1.5
mL/min, and the mean urea clearance was 1.8 ** 0.73 mL/min. In the 24-hour urine collection, a
mean of 2.2 " 0.6 g of icodextrin was recovered. The icodextrin urinary excretion directly
correlates with creatinine clearance. Figure 5 shows the correlation of icodextrin excretion over
24 hours vs cregtinine clearance

Figure 5. Correlation of icodextrin excretion over 24 hours vs cregtinine clearance

Icodextrin Excretion vs ClLcr
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COMMENTS:

The kinetics of icodextrin absorption from the peritoned cavity is described reasonably.

The data for tota icodextrin are more complex than a one-compartmental mode profile.
After multiple dwells, tota icodextrin plasma concentrations achieve Seady State a week 2.
Therefore, the reported parameter values by the sponsor are not reliable. Moreover, the
parameters estimated for the bulk measurement of the sum of glucose polymers could not be
interpreted physiologicaly. These parameters should not be cited in the Package insert.

The sponsor did not describe the pharmacokinetics of the metabolitesin plasma
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BIOANALYTICAL METOD FOR TOTAL ICODEXTRIN AND ITSVALIDATION

Studies RD-94-RE-067, TRO6BC99376, 10318

Method specificity is shown in Table 1.

Table 1. Method specificity for tota matodextrin
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Precision and accuracy of the assay in the didysate is shown in Table 2.
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Table 2. Precison and accuracy of total matodextrin in didysae
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Precison and accuracy of the measurements of total matodextrin in plasma is summarized in

Table 3.

Maltodextrin data in plasma obtained after the assay of the triplicate on 3 separate days.
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Table 3. Precison and accuracy of the measurements of total maltodextrin in plasma

Measured Concentrations (mg/dL)
{Blank Subtracted)
Theoretical Concentration 800 mg/dL 400 mg/dL 10 _mg/dL*
Day 1 755 401 12
786 396 11
BOS5 402 11
Intraday %RSD 3.23 0.80 5.09
% Recovery 98 100 113
Day 2 714 385 ]
T20 363 11
713 ; 348 2]
Intraday %RASD 0.53 2.59 11.85
% Recovery 89 g0 g7
Day 3 799 400 9
704 408 10
708 401 9
Intraday %:RSD 0D.32 1.08 G.19
% Recovery 100 101 g3
Interday Summary
Mean TGS 387 10
Total n 9 9 g9
TRSD 5.2 5.7 11.5
% Recovery 96 a7 101

All results of the assay vaidetion are described in Table 4.

Table 4. Summary of the assay method for total maltodextrin

Linear Range: 25-1000 mg/dL per Clinical chemistry method.
'Limit of Quantitation: 25 mg/dL per Clinical chemistry method.

Concentration (mg/dL.) n Precision (%*RSD) Accuracy (% Recovery)

Plasma

800 o 53
400 9 5.7
10 9 115
Dialysate

800 9 1.2
400 9 22
50 9 3.1
1% Amino Acids

800 9 44
400 9 44
50 9 37

89-100
90-101
93-113

97-99
97-101
109-115

93-102
94-103
94-101

Specificity: Total maltodextrin determined in dialysate and plasma from six
different renal patients. Percent recoveries ranged from 101-109 in dialysate and
99-105 in plasma.

Stability: Samples stable following one or two freeze/thaw cycles.
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In the year 2000, this assay was cross-validated for two available test systems (Study
TPO6BC99376). Findly, Study 10318 was performed to complete validation of the glucose
oxidation method for total icodextrin glucose measurements in plasma, urine, and diaysate.

Precision. Within run CVs ranged from 0.0 to 13.3% for plasma, 0.9 to 16.5% for urine, and 0.0 to 3.1% for
dialysate. Low icodextrin saline samples had a CV of 38.5%. Between run CVs ranged from 2.9 to 14.7% for
plasma, 1.5 to 20.9% for urine, and 2.9 to 11.7% for dialysate. Low icodextrin saline samples had a CV of 36.3%.

Linearity. This method demonstrates a straight line across the lower part of the curve, where multiple
concentrations in close proximity were tested: 15-300 mg/dL.. Using a linear model, the slope is consistently <1 at
the low end, indicating under-recovery of icodextrin. This method demonstrates a parabolic line across the entire
measurement range: 15-750 mg/dL or 7500 mg/dL. The slope is consistently >1 when the high concentrations,
representing 10 to 100 fold increases in concentration are fit onto the curve, with larger negative deviations from
lingarity occuring at middle concentrations.

Accuracy/Recovery. Recovery in saline was very poor and was excluded from this evaluation. In all matrices,
over—recovery was consistently demonstrated at the lowest icodextrin concentration (15 mg/dlL) and under-
recovery was demonstrated at icodextrin concentrations from 50-300 mg/dL (urine and dialysate were only
evaluated at 75 mg/dL). At 750 mg/dL icodextrin in all matrices, recovery was generally good. At 7500 mg/dL in
dialysate, there was a tendency o overHecover.

ificity and Stability. Recoveries were consistent across multiple donors in each matrix. All matrices
recovered 70-87% (except urine 2, 113%) at 75 mg/dL, comparable to the accuracy data for the 75 mg/dL
samples. .

The average results of supernatant samples afler overnight storage in TCA were comparable to the original
resuils since recoveries were within 10% of original results in all cases. Therefore, it is acceptable to stop the
procedure after addition of 8% TCA, refrigerate the samples overnight and finish the amyloglucosidase treatment
the following day.

Limits of Quantitation and Detection. The low limit of quantitation for the glucose hexokinase assay in an
aqueous matrix is 3 mg/dL (Ref 8 ). The modified icodextrin method validated in this study has an inherent dilution
factor of 5. Therefore, icodextrin can be measured in increments of 5 mg/dL beginning as low as 15 mg/dL
icodextrin. However, based on recovery studies, 15 mg/dL icodextrin is indistinguishable from 25 mg/dL,
indicating lack of descrimination at lower icodextrin concentrations.

When samples without icodextrin were analyzed, results ranged from 10-15 mg/dL in plasma and dialysate and
10-20 mg/dL in urine. Therefore, results below 25 mg/dL cannot be distinguished from zero.

COMMENTS:

The method of total icodextrin assay is acceptable for accuracy, recovery, and LOQ. However,
this method is lacking the specificity because the obtained measurements do not belong to the
specific molecular entity but are the sum of different glucose polymers.
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BIOANALYTICAL METOD FOR

VALIDATION
Studies RD-RE-B-013, RD-95-RE-134, RD-98-010, RD-94-RE-074
Icodextrin metabolites were measured by high performance anion-exchange chromatography

with pulsed amperometric detection.

ICODEXTRIN METABOLITES AND

7/17/01

ITS

The assay was vdidated in plasma (Study RD-94-RE-074). The summary of the assay

vaidation for icodectrin metabolites in plasmais shown in Teble 1.

Table 1. Vdidation of icodextrin metabolites assay

—— e e e v S S S o o T e e S S — — e S R S ——

Range*: 0.1-10 pg/ml

Limit of Detection: 0.05 pg/ml

Limit of Quantitation*: 0.1ug/ml DP2-DP7

(The actual limit for samples diluted 1:100 is 10 pg/ml)

Concentration (ug/ml) n Precision (%RSD)' Accuracy (% Recovery)

7.5

DP2 -

DFP3
DP4
DP5
DP6
DP7
1.0

DP2
DP3
DP4
DP5
DP6
DFP7
0.1

DP2
DP3
DP4
DP5
DP6
Dr7

Specificity*: DP2-DP7 quantitated in spent dialysate from six different dialysis

Maltodextrin Metabolite Method Summary

patients.

Stability ESRD plasma samples containing amylase inhibitor are stable at:
- room temperature up to 2 hours*

- following one or two freeze-thaw cycles*.

- following dilution/filtration, refrigerated for up to 72 hour*.

12
12

- 12

12
12
12

12
12
12
12
12
12

12
12
12
12
12
12

1.2
1.3
14
1.6
1.9
27

23
28
3.0
2.8
24
3.0

154
6.2
17.2
10.8
12.9
26.7

ESRD plasma samples are stable:

DP2 and DP5.

99-100
99-101
99-101
98-101
97-102
99-103

97-105
102-104
97-103
97-104
97-105
98-105

92-115
105-117
81-103 -
99-109
87-92
91-105

- for one year following storage at - 70 °C with the possible exception of

8
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Vadidation of the assay for metabolites of icoextrin in urine (Study RD-98-RE-010) is shown in

Table 16

Data summary of method precision, and accuracy in Urine samples

Table 16:

Limit of Quantitation: 10 yg/ml G3-G7

lcodextrin metabolites validation summary in urine samples -

Concentration Metabolite n. Precision Accuracy * Accuracy t *
(pg/mi) (% RSD) (% Recovery) (% Recovery)
LSPK . G2 12 19.3 L l15:81961°6
(10 pg/mi) G3 12 6.1 93.6- 119.5

G4 12 15.1 94.8 -103.8 94.2 - 113.0
G5 9 - 8.8 115.1 -118.4 124.0 - 127.3
G6 12 18.7 99.6 - 112.6 99.6 - 122.5
G7 12 6.1 89.7-91.4 89.7 - 105.7
MSPK G2 12 7.0 104.4-124.2 104.4 - 120.2
(100 pg/mi). G3 12 4.0 103.0- 106.7 103.2- 110.3
G4 12 1.6 99.9- 1054 101.6-105.4
G5 9 3.0 97.9-101.9 100.4 - 103.6
G6 12 31 95.9 - 99.3 95.9 - 1006
G7 12 3.0 92.6 - 94.1 91.8-93.9
HSPK G2 12 4.6 103.0 - 108.0 103.0- 1083
(750 pg/mi) G3 12 4.6 103.5 - 104.7 1045- 1097
G4 i2 3.3 102.3-102.8 100.8- 1044
G5 12 71 97.9 - 104.0 97.9- 109.8
G6 12 9.0 88.8-98.5 88.8- 101.3
G7 12 9.4 88.6-97.2 88.6 - 98.2
COMMENTS:

The assay method for metabolites is acceptable.
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Vadidation of the assay for metabolites of icoextrin in spent dialysate (Study RD-98-RE-010) is

shown in Table 15.

Data summary of method precision, and accuracy in human spent dialysate

.......

Table 15:

Limit of Quantitation: 10pg/ml G2-G7

the actual limit for samples diluted 1:100 is 10 uyg/ml)

lcodextrin metabolites validation summary in human spent dialysate

(Hg/mi)

LSPK
(10 pg/mi)

MSPK
(100 pg/mi)

HSPK
(750 pg/mi)

Concentration Metabolite

G2
G3
G4
G5
G6
G7

G2
G3
G4
G5
G6
G7

G2
G3
G4
G5
G6
G7

n

12
12
12
12
12
12

12
12
12
12
12
12

12
12
12
12
12
12

Precision

(% RSD)

3.2
6.8
7.0
6.8
3.2
6.1

1.4
1.1
0.8
5.4
5.0
4.0

4.3
53
53
8.7
6.2
6.7

Accuracy *
(% Recovery)

77.9 - 89.0
82.0-104.8
96.2 - 107.5
91.0- 106.9
96.3 - 101.6
80.2 - 98.6

98.6 - 100.8
100.2-102.2
101.4-102.7
96.4 - 103.1
96.8 - 101.6
97.7 - 100.8

100.3 - 104.2
100.4 - 106.5
99.9 - 106.7
99.6-102.2
97.3-99.6
98.2 - 100.9

Accuracy t*
{% Recovery)

88.5-995
93.9-1274
113.3-125.7
112.6 - 130.4
109.2-116.0
97.9 - 128.8

102.2-104.8
108.9 - 111.3
106.6 - 108.1
100.2 - 112.2
102.6 - 109.6
102.2 - 106.9

106.2-113.8
112.0-119.6
107.5-116.1
104.2 - 125.5
100.6-111.9
87.9-1126
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STUDY RD-97-CA-130

A Study to Evaluate the Safety and Efficacy of 7.5% Icodextrin Peritoneal Dialysis
Solution in Patients Treated with Continuous Ambulatory Peritoneal Dialysis
Study ID: RD-99-CA-130 Volume 1.16

Principd Investigator's information is referred to Appendix 16.1.4, which is not available for

review. The sponsor’sinformation is provided:

Title Name Phone Fax Affiliation
Medical Director Marsha Wolfson, MD 847-473-6343 | 847-473-6923 | Baxter Healthcare Corp.
Renal Division
Clinical Affairs
McGaw Park, [L. 60085
Clinical Program Tricia Hagen B47-473-6074 | 847-473-6923 | Baxter Healthcare Corp.
Manager Renal Division
Clinical Affairs
McGaw Park, IL 60085
Senior Research Francis G. Ogrinc, Ph.D.| 847-473-6829 | 847-473-6923 | Baxter Healthcare Corp.
Scientist, Clinical : CRTS/Applied Statistics
Statistician Rie. 120 & Wilson Rd.
Round Lake, IL. 60073
Objectives: The purpose of this study was to evaluate the efficacy and safety of a
peritoneal dialysis solution containing 7.5% [codextrin as the long dwell
exchange solution to replace the use of Dianeal® PD-2 or PD-4 Peritoneal
Dialysis Solution with 2.5% dextrose in CAPD patients.
METHODS.
Petients. At least 144 evaluable patients were required to complete this progpective,

randomized, double blind, paralel group, active control study. Each center planned to
randomize 6-8 patients in the sudy for 4 weeks.

Text product. Extraned (7.5% lcodextrin) PD-2 Peritoned Didyss Solution with TwinBag of
UltraBag configuration.

Dose, batch number, product code.
2.0 L 7.5% |codextrin PD-2; AX2020-C378414, JX0005-W8DO6T1
2.5 L 7.5% lcodextrin PD-2; AX2027-C380105, JX0008-W8DO7T1

Mode of adminidration. Given intrgperitonedly.
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Duration of treatment. One exchange per day for the long dwell.

Control Solution: 20L or 25 L Dianed PD-2 or PD-4 Peritoned Didyss
Solution with 1.5% Dextrose in the TwinBag of UltraBag configuration.

Dose, batch number, product code.
2.0 L 2.5% dextrose Dianeal PD-2; AX2022-C377846, JX0002-W8DOS8TO0
25L 2.5% dextrose Dianea PD-2; AX2028-C377853, JX0004-W8DOS8T1

Assays. Totd icodextrin was measured by tota hydrolyss of icodextrin to glucose followed by
the enzymatic determination of glucose. Free glucose was subtracted from the results of
hydrolysis.

Icodextrin metabolites were measured by high performance anion-exchange
chromatography with pulsed amperometric detection.

Biological Analytes

Total Icodextrin, maltose (DP,), maltotriose (DP,), maltotetraose
(DP,), maltopentaose (DP,), maltohexaose (DP,) and
maltoheptaose (DP,) plasma levels were measured at baseline and
at the end of the study, to confirm that a steady state plasma level is
reached.

Monitoring clinically meaningful changes from baseline:
laboratory evaluations (hematology with differential, serum
electrolytes, serum urea nitrogen, creatinine and liver enzymes),
and fluid imbalances (i.e., edema, dehydration).

Sttistical Methods:

Repeated measures azjalysis of variance, analysis of covariance, Pearson’s
Chi-Square test, Fisher’s exact test, Student t-test and Wilcoxon rank sum
test. Statistical significance is defined as p <or=0.05.

RESULTS

Pharmacokinetic data include information on the plasma steady state levels and the
elimination of icodextrin.

Steady date total icodextrin plasma concentrations and maltose were calculated at
week 2as5.08 " 0.21 g/L, and 0.85 " 0.03 g/L, respectively.

Metabolite plasma concentrations are shown in Table 14.34-5. The highest
concentration were achieved for DP2 and DP 3, about .8 g/L, followed by DP4 (.3 g/L.
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The large polymers had low plasma concentrations, ranging from 0.022 (DP7) to 0.036
(DP5).
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COMMENTS

Total icodextrin and its metabolites concentrationsin plasma increased by week 4. The
levels of DP6 and DP7 at week 4 were 5-10 fold larger than after the end of the single
12 hours dwdll.
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STUDY RD-97-CA-131

A Study to Evaluate the Safety of 7.5% Icodextrin Peritoneal Dialysis Solution in
Patients Treated with Peritoneal Dialysisin North America

Study ID: RD-97-CA-131  Volume 1.16

Principd Investigator’ s information is referred to Appendix 16.1.4, which is not available for
review. The sponsor’ sinformation is provided:

Title Name Phone / Fax Affiliation
Medical Director Marsha Wolfson, MD, 847-473-6343 Baxter Healthcare Corp.
FACP 847-473-6923 Renal Division

Clinical Affairs
MecGaw Park, IL - 60085
Clinical Program - | Tricia Hagen 847-473-6074 Baxter Healthcare Corp.
Manager : 847-473-6923 Renal Division

- Clinical Affairs
McGaw Park, IL 60085
Senior Research | Francis G. Ogrinc, PhD | 847-473-6829 Baxter Healthcare Corp.
Scientist, Clinical 847-473-6923 CRTS/Applied Statistics
Statistician Rte. 120 & Wilson Rd.
Round Lake, IL 60073

L

Objectives: The purpose of this study was to evaluate the safety of using a peritoneal
' dialysis solution containing 7.5% icodextrin as the long dwell solution to
replace the current use of Dianeal® PD-2 or PD-4 Peritoneal Dialysis
Solution with 2.5% Dextrose (2.27% glucose) in PD patients in North
America,

METHODS:

Patients. At least 300 eva uable patients were required (150 patients in the icodextrin
treatment group) to complete this prospective, randomized (2:1), double blind, paralel group,
active control study. Approximately 40 centers were to randomize 6-8 patients in the study for
12 months (52 weeks).

Text product. Extraned (7.5% lcodextrin) PD-2 Peritoned Didysis Solution

Dose, batch number, product code.
2.0 L 7.5% lcodextrin PD-2; AX2020-C378414, JX0005-W8DO6T1

2.5L 7.5% lcodextrin PD-2; AX2027-C380105, JX0008-W8DO7T1
C414813-C414821; C426578-C425660; W8D07B3K X-W8D06B2
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Mode of adminigration. Given intrgperitonedly.
Duration of treatment. One exchange per day for the long dwell for 52 weeks.
Control Solution: 2.0L or 25 L Dianed PD-2 or PD-4 Peritoned Diaysis

Solution with 1.5% Dextrose in the TwinBag of UltraBag configuration.

Dose, batch number, product code.

2.0L 2.5% dextrose Dianeal PD-2; AX2032-C379846, JX0003-W8DO8TO0
2.5L 2.5% dextrose Dianeal PD-2; AX2058-C379853, JX0006-W8DO8T1

Assays. Totd icodextrin was measured by total hydrolysis of icodextrin to glucose followed by
the enzymatic determination of glucose. Free glucose was subtracted from the results of
hydrolysis.

| codextrin metabolites were measured by high performance anion-exchange
chromatography with pulsed amperometric detection.

Biological Analytes

The plasma levels for total icodextrin, maitose (DP,), maltotriose
(DP.), maltotetraose (DP,), maltopentaose (DP;), maltohexaose (DP,},
and maltoheptaose (DP;), as collected over time, were evaluated by a)
paired t-tests to compare each Follow-up time point to Baseline and b)
repeated measures analyses to establish that the plasma levels reached a
steady state and remained at those levels over time.

RESULTS

Two hundred e ghty-seven patients have completed this study.

Pharmacokinetic data includes the information on plasma steady date levels and dimination of
icodextrin. Steady state total icodextrin plasma concentrations were between 4.8 and 5.03 g/L
at weeks 4, 13, 26, 39, and 52. In the control group maltose was measured in plasma as 0.85
"™ 003 glL. Meabolite plasma concentrations were measured as well. The highest
concentrations were achieved for DP2 and DP3, about 0.8 g/L, followed by DP4 a 0.3 g/L.
The large polymers had low plasma concentrations, ranging from 0.022 (DP7) to 0.036 (DP5).
Table 1 ligts the plasma concentrations data for icodextrin and control groups.
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Table 1. Mean lcodextrin plasma concentrations

Treatment Baseline
Visit Group Mean® ™ Mean Std Error
Baseline Control 110 42.545 3322
(Week 0) Icodextrin 173 41.850 2.692
Week 4 Control 44.590 62 49.355 7.845
Icodextrin 36.000 66 5030.758 208.102
Week 13 Control 43.404 94 45.319 3.790
Icodextrin 43.429 141 5023.688 157.881
Week 26 Control 43,704 81 175.556 86.858
Icodextrin 41.575 128 4758.750 167.924
Week 39 Control 41.571 70 38.857 3,727
Icodextrin 42.545 111 5074.595 183.011
Week 52 Control 40.952 63 38.571 2.914
Icodextrin 40.096 104 4997 596 206.258

“ Baseline means are calculated from patients with observations at each respective visit.

The results of E)Iasma messurements of metabolites are shown in Fi gure l.

1.60
1.40
1.20
1.00
0.80
0.60
0.40
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RD-97-CA-131

—ea— DP2
O DP3
—v»— DP4

Time (Weeks)
Figure 1. DP2, DP3, and DP4 plasma concentrations at steady state.

60

Analysis of variance with repeated measures compared the data obtained at week 4 and week
52 for tota icodextrin and metabolites. The differences are reported as satisticaly insgnificant.

COMMENTS:

Steady state plasma concentrations of icodextrin measured up to week 52 were in the range of
the previoudy reported vaues for the 4-week dlinicd trid. The metabolite plasma
concentrations were not summarized satigticaly. The results were shown graphicaly.

An attempt was made to evauate the effects gender, Site, race and diabetic status on trestment
using SAS. The influence of these covariates on the pharmacokinetics of icodextrin and/or its

metabolites was not assessed.
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STUDY PRO-RENAL-REG-035

7/17/01

A Study to Evaluate the Safety and Efficacy of 7.5% Icodextrin Peritoneal Dialysis
Solution in Patients Treated with Automated Peritoneal Dialysis (APD)

Study 1D: PRO-RENAL-REG-035 Volume: 1.17

Investigators and study
centres:

Prof. Dr. R. Brunkhorst / Dr. J. Schaeffer
Medizinische Hochschule Hannover Nephrologische Abt.
Carl-Neuberp-Str 1., 30625 Hannover, Germany

Prof. Dr. C. Wanner / Dr. U. Bahner
Medizinishen Universitit Kiinik Nephrologische Abt.
Josef - Schneider Str. 2, 97080 Wirzburg, Germany

Prof. Dr. B. Grabensee / Dr.J. Plum

Medizinische Einrichtungen der Heinrich-Heine-Universitit Disseldorf]
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Objectives: The purpose of this study was to compare the safety and efficacy of a
peritoneal dialysis solution containing 7.5% icodextrin as a long dwel!
exchange solution with the 2.27% glucose solution (Dianeal® PD4) in
patients treated with automated peritoneal dialysis (APD).

METHODS:
Patients. Thirty two evauable patients were to complete this prospective, randomized,

open-labdl, pardle group, active control study. Patients participated in this study for 4 months
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(16 weeks). The study included a 2-week basdline period followed by a 12-week treatment
period and findly a2 week follow up period.

Text product. Extraned (7.5% lcodextrin) PD-2 Peritoned Didysis Solution in asingle bag
configuration.

Dose, batch number, product code.
2.0 L 7.5% lcodextrin PD-2; EUBX0332R, 96K 23G30

Mode of administration. Given intraperitonedly, usng HomeChoice system.
Duration of treatment. Single day-time dwell administered for 16 weeks.
Control Solution: 2.0L or 25 L Dianed PD-4 Peritoned Didyds Solution with

2.27% glucose in Sngle bag configuration.
Dose, batch number, product code.
2.0 L bag SPB9727RL

Assays. Totd icodextrin was measured by totd hydrolyss of icodextrin to glucose followed by
the enzymatic determination of glucose. Free glucose was subtracted from the results of
hydrolyss.

| codextrin metabolites were measured by high performance anion-exchange
chromatography with pulsed amperometric detection.

Biological Analytes

Total lcodextrin, maltose (DP2), maltotriose (DP3), maltotetraose
(DP4), maltopentaose (DP5), maltohexaose (DP6), and
maltoheptaose (DP7) plasma levels measured prior to, during, and
after treatment in order to confirm that a steady state plasma level
is reached and that levels return to baseline upon discontinuation
of [codextrin (i.e., during the follow-up period).

RESULTS

Thirty nine patients have completed this study.

Pharmacokinetic data includes the information on the plasma deady date levels and the
elimination of icodextrin. Steady dtate total icodextrin plasma concentrations were calculated at
weeks -1, 1, 6, 12, 13 and 14. The results ae shown in Table 1.
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Table 1. Total plasmaicodextrin (mg/L)

Visit Treatment | Baseline Data Change from baseline | p W/in p Betw
Group Mean Mean |Std Error{ Mean | Std Error M o

Baseline | Control 64.4 6.5 0.797

Week -1 | lcodextrin 61.6 8.9

Week 1 Control 64.4 57.2 6.9 -1.2 10.3 0.492 <0.001
Icodextrin 616] 61868 399.0] 61253 399.91 =<0.001

Week 6 Control 63.5 58.2 7.7 -5.3 5.0 0.306 <0.001
fcodextrin 624| 6431.2| 482.1| 63688]  483.1] <0.00l

Week 12 | Control 60.0 68.1 10.2 g.1 10.8 (464 <0.001
Icodextrin 64.4] 6336.9 475.4 6272.5 478.0] <0.001

Follow-up { Control 60.0 64.4 10.7 4.4 10.0 0.669 0.001

Week 13 | lcodextrin 64.4 567.5 151.0 533.1 147.9 0.003

Follow-up | Control 58.7 60.0 8.7 1.3 7.6 0.862 0.180

Week 14 | leodextrin 644 83.8 13.8 194 12,1 0.130

In the control group maltose was measured in plasma, Table 2.

Table 2. Plasma matose concentrations

Visit | Treatment | Baseline Data Change from baseline | p W/in p Betw
Group Mean Mean | Std error| Mean Std Error * **

Baseline | Control 0.0 0.0 0.337

Week -1 | Icodextrin 1.6 1.6

Week 1 Control 0.0 0.0 0.0 0.0 0.0 . <0.001
Icodextrin 1.6 11125 59.4 11108 58.91 <0.001

Week 6 Control 0.0 1.3 1.3 1.3 1.3 0.332 <0.001
Icodextrin 1.8} 1106.9 73.2 11051 72.6| <0.00%

Week 12 | Control 0.0 0.0 0.0 0.0 0.0 . <0.001
Icodextrin 1.9 1056.5 78.7 1054.5 7781 <0.001

Follow-up | Control 0.0 0.0 0.0 0.0 0.0 . 0.002

Week 13 | Icodextrin 1.9 88.5 25.5 86.6 238 0.004

Foliow-up | Control 0.0 0.0 0.0 0.0 0.0 . 0.326

Week 14 | lcodextrin 1.9 0.7 0.7 -1.3 2.1 0.557

*. p W/in= p-valug for significant mean change from baseline within treatment group (paired i-tesi analysis)
**:p Betw= - At baseline (Wk-]): p-value for significant differences across treatment group mearns
(analysis of variance)
- At Post-baseline visits (Treatment: Wks 1,6,12; Follow-Up: Wk I3, 14): p-value for significant
differences across treatment groups for mean changes ( analysis of covariance}

Plasma levels of icodextrin and its metabolites were devated within the icodextrin group. Mean
changes were significant at weeks 1,6, and 12. One week after the trestment was discontinued,
the mean vaues were sl sgnificantly higher that basdine vaues (p=0.003). By week 14 these
changes were not datidicaly dgnificant. The findings were smilar for the metabolites of
icodextrin (Table 3).
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Table 3. Plasma |l codextrin and its metabolites concentrations
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The highest concentration were achieved for DP2 and DP3 (about 1.1 g/L) followed by DP4
(0.34 g/L). The large polymers had low plasma concentrations, ranged from 0.006 (DP7) to
0.012 (DP5).

COMMENTS:

Steady date total icodextrin and its metabolites plasma concentrations in the APD setting were
amilar to the data reported previoudy from other studies with the CAPD setting. In the short
day-time dwells the low molecular weight polymers have dightly higher, and plasma
concentrations of high molecular weight polymers have lower mean plasma concentrations
compared to the plasma levels obtained with the use of long dwells. Nevertheless, short dwells
appeared to be safe for use.
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STUDY ML/IB 002
Addition of Insulin to Dextrin 20 and Glucose CA Peritoneal Dialysis Solutions

Study ID: ML/IB 002 Volume 1.22
Study performed from March to April 1991.

Principd Invedtigator information:

INVESTIGATORS C.D. Mistry MD MRCP
Cardiff Royal Infirmary
Newport Road
Cardiff. CF2 1SZ

G.A. Coles MD MRCP
Cardiff Royal Infirmary
Newport Road

Cardiff. CF2 152

D. Dbarmasena MRCP
Cardiff Royal Infirmary
Newport Road

Cardiff. CF2 1SZ

The objective of this randomised open crossover study was to compare the
rate of absorption of insulin from the peritoneum with CAPD fluid containing
7.5% Dextrin 20 or 1.36% glucose as the osmotic agents. '

METHODS:

Study Design.  An open-label, randomized, controlled crossover study in 6 patients. At two
separate vidts, digible patients received in random order a 1.36% glucose CAPD bag and
Dextrin 20 (7.5%) CAPD bag, both containing their usua dose of insulin, for a6 hours dwell.

Text product. Dextrin 20 was manufactured and supplied by M.L.Laboratories plc.

Batch number, product code. Not available.

Mode of adminigration. Given intrgperitonedlly.

Duration of treatment. One exchange per day for 6 hours dwell.
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Control Solution: 1.365% glucose solution.

Batch number, product code. Not avalable

Assays.Not described

Satigical Methods:

The parameters that were analyzed were glucose and insulin plasma levels, and glucose and
insulin CAPD fluid levels. The comparisons were made using sandard methods for the andyss
of quantitative variables in two-period crossover studies. Input and output files were not
avallable for review. These techniques dlowed an investigation of the effects due to period and
to carry-over of the previous treatment, the test for carry-over effect being performed was at
the 10% sgnificance level. A comparison of the trestments was carried out by comparison of
treatment means, adjusted for the effect due to period.

Insulin absorption rate from the peritoneum to blood was ca culated.

Blood samples were taken during the 6 hours of the dwell, bag weights were measured to
edimate the net ultrefiltration.

RESULTS:

The differencesin insulin levels in both plasma and didysate fluid were not gatigticaly sgnificant
(p= 0.67 and p= 0.22, respectively). Figures 1 and 2 show the plasma and CAPD liquid mean
levels of insulin during the dwdl. There was a large difference in glucose levels in plasma and
diaysate in both treatments.

I|n“|in Lewels Uean Pioxmg Leeald Versus Time Far Cach Treolaest

lusal in "Wau (1]

Figure 1. Mean plasma concentration of insulin in both trestments
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Figure 1. Mean CAPD fluid concentrations of insulin in both trestments.

Although the sample sze was smdl, the sponsor concdluded that insulin may be safdy
administered together with icodextrin, the same way that it is added to glucose CAPD fluid.

COMMENTS:
This study report did not include the assay description for insulin and glucose and qudity control
samples for the measurements.

Although the study showed that the difference in insulin plasma and didysate levels in both
trestment groups were not statistically significant, the study results cannot be evauated properly.
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